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EDITORIAL 


So THAT WAS IT 82. If the most impressive failing of the Government’s year-long £2 million 
crusade to promote new technology was that very few people were aware of its existence, at 
least we can rest easy in the knowledge that “information technology” — the woolly jargon 
coverall apparently invented for the occasion — never quite made it into everyday vocabulary 
either. The organisers claim that IT 82 was a success; after all, a recent MORI survey showed 
that 62 percent of the population had heard of IT. A similar proportion of the country may 
have heard of quantum mechanics but few will have any idea of its effects on current or future 
life. 

That a few people did notice something going on can probably be put down to Information 
Technology year’s incongruously low-technology methods for seeking’ publicity. Those 
whose memories have not been too badly shot away by machine code may recall, for example, 
the wind-powered yacht launched in the summer and symbolically named Information 
Technology, or perhaps with less of an effort remember last autumn’s inordinately long 
postage stamps which made use of their extra length to fend off electronic mail and put over a 
brief hi-tech slogan. 

In a few years time, when antique dealers are bidding fiercely at Sotheby’s for a pristine 
ZX-80, certain professional historians will undoubtedly try to make a living out of computing 
as their specialist subject. One of these academics may well try to make out the case that IT 82 
was responsible for the boom that took place in home computing the same year. It is the sort 
of mistake that historians should be forgiven for making — especially when one looks 
dispassionately at the astounding progress that has been made in the last year. A year ago 
home computers were silent, black and white, low resolution, twice as expensive, had half as 
much memory and — as a result of all that — were three times rarer than today. 

Now home computers are something worth having and at a price that is within the reach of 
the ordinary person. In 1982 computing moved out of the hobbyists’ domain and into the 
consumer market, That transformation has far more to do with the demystification of 
computing and the new technology than a whole decade of Information Technology years. 
The process of educating the public about the benefits and dangers of the new technology 
must continue indefinitely. If it does not, those historians of the future may remember IT 82 
rather as they remember the Great Exhibition of 1851 — a magnificent display of all that was 
latest in science and technology followed by years of neglect and a rapid decline. E 
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SOFTWARE GOURMET GUIDE & COOKBOOK SERIES FOR 6502, 
280, 8080, AND 6800 PROGRAMMERS 


Essential guides designed to take BASIC language programmers into the realm of machine language programming. The complex ch 


instruction sets are clearly and смеа explained, De scriptions of the fundamental Clements of each CPU 
isters, stack pointer. memory 


counter, indes r 


General purpose subroutines, input. output processing, Под 
with the instruction set mnemonics and machine codes, octal to hexidecimal conversion table, and 


6502 Software Gourmet Guide & Cookbook 
Z80 Software Gourmet Guide & Cookbook 
8080 Software Gourmet Guide & Cookbook 
6800 Software Gourmet Guide & Cookbook 


INTRODUCTION TO 
COMPUTER ANIMATION 


by N. Wadsworth 


Now von can produce amazing computer 
graphics - 
line 
make graphs. draw pictures, and even do 
animation. Popular microcomputers such 
as the Apple H, Radio Shack’s TRS-80 and 
the Commodore РЕТ. are capable of 
producing low-resolution graphics. Now 
iphies 10 


even if vou can’t draw a straight 


Learn how to draw lines and shapes 


you сап изе low-resolution 
improve the 
almost anything you want your micro 
computer to do. Ir can be used o animate 
games or c clarify. educational ma 


terials, or just plain entertain. 
П 1 


Feb'83 
0 8104 6279 6 


presentation and. impact of 


approx. 120pp 


approx. £8.20 


CREATE WORD PUZZLES 
WITH YOUR MICRO- 
COMPUTER 

by E.E. Mau. 


A handy guide that enables home com- 
puter users 10 create their own acrostics 
cryptograms, word-finds. quote-falls, fill 
ins, and other word puzzles. There are 17 
BASIC Programs for producing 25 puzzles 
- either blank puzzles with answer keys or 
printouts following puzzle magazine for 
mat 


Feb'83 
0 8104 6251 6 


approx. 180рр 


approx. £12.35 


08104 

08104 62761 
08104 6208X 
08104 62818 


CODES, CIPHERS AND 
COMPUTERS: 


An Introduction to Information 
Security 


by B. Bosworth 


In addition to describing the fundamentals 
wunication. the book pro 
lerstanding of 
security through computer cryptography 
It details and illustrates traditional сур 
tography before 


of secret. coi 


vides an computer 


techniques developed 
computers and 
concepts for the highest levels of informa: 
tion NBS 
Data Encryption Standard and the Public 
Key Cr ptossstem 
Nov’! 

08104 51490 


discusses more recent 


and data security, such as the 


approx 
approx 


318рр 
£10.30 


THE 8086/8088 PRIMER 
An Introduction to their Architecture, 
System Design, and Programming, 
2nd Edition 

by S.P. Morse 


Written by the man responsible for the 
design of the 8086 microprocessor. this 
revised edition has becn updated to provide 
with a 
thorough introduction to Intel’s 8086 and 
8088 microprocessors. 


novices and professionals. alike 


Sept’82 
08104 6255 9 


288pp 
£8.75 


Hayden Books available from all good Bookshops and Computer Stores — 


or from John Wiley & Sons Lid. 


A complete list of all Hayden Books and Software is available on request 


Marketed by 
John Wiley & Sons Limited 
Baffins Lane - Chichester · Sussex PO19 1UD - England 
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approx. 250pp 
approx 
approx. 2 
approx. 2 


including the program 


and status flags, stress the creative advantages and programming power ol each chip 
point routines are discussed in depth, Each volume contains appendixes 


ASCH character set 
Feb'83 
кез 
Feb'83 
Feb'85 


£10.70 
£13.90 
£10.70 
£10.70 


1рртох, 
ipprox 
арргох. 


appro. 


BASIC COMPUTER 
PROGRAMS FOR 
BUSINESS Volume 2 


by C.D. Sternberg 


Designed for small businesses 
computer entrepreneurs; and independent 
consultants. this book provides an in 
variety. of aplication programs 
pay for 


micro: 


valuable 
that will make vour microcomput 
itself as soon as it enters you 
Includes over 70 complete programy that 
сап be used on a daily basis for critical 
Each 


program can be easily modified to meet 


facets of a business , operation 


your business specific needs 


Оси (paper only) 381pp. 
08104 5178 6 £11.50 


| peg — Hm шыш 

Post today, phone, or call at our shop | 
Post to Computers for All (Y), 72 North Street, Romford, 
Essex. Telephone: (0708) 752862. 
Pleose rush me the following equipment: 


ORIC 48K @ £169.95 (inc VAI MPF It @ £270.00 (inc VAT) 
BERIO Sears cis E OERSTE 
7 " " inc C 
A full range of the world's finest micros plus the Please add Post ond Packing @ £3.00. 
best advice and tremendous value for money! DRAGON CARTRIDGES DRAGON CASSETTES 5 

At $2495 Cor Де £795 
New Year, so why not a new computer? Choose Ghost attack фы се ALLEE LO ш 


i 
from the Atari range, Dragon, Oric, MPF II, BBC І Meteoroids @ £19.95 ec £795 ea 
| 
| 
| 


There's a computer to suit you 
at Computers for All! 


Quest 
[| Cı Invade £19.95 Madness & ће Minataur @ £7.95 ea 
Micro, Commodore. тына cie gorges E тоюш о 5758 


vi ni " ea 
But be sure it's from Computers for All — the Me Fey А Свон Graphie Rma Баа 
ОЛ pople mater heg E SR 

А пе, 
1983 will definitely be the year of the computer. 
Make sure you start if right. 
INSTANT CREDIT AVAILABLE FOR 
CALLERS WITH CHEQUE OR CREDIT 


Soares SIN 1 
poyable їо COMPUTERS FOR ALL Please bill my Ассеѕѕ/ 
Barclaycard/Visa/Mastercharge/AmexNo: 


"THE SHOP WHERE PEOPLE MATTER” 
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THE NEW RANGE OF SOFTWARE DEVELOPMENT 
TOOLS FOR THE ZX81 AND SPECTRUM USER 


Amersham Software Ltd. exists to provide software aids for those users who need to get the most out of their ZX81 and 
Spectrum computers without using expensive additional hardware. 


All AMSOFT products are designed to work with standard Sinclair equipment, but can be used to generate code for other 
devices as well. 


AM-ZXFILE is а bulk cassette data handler for the ZX81 BASIC user. Unlimited numbers of data records can be written to, or 
read from, cassette files, in the same program if you wish. Records can vary in length, and can be blocked together in groups 
of any size for greater speed. Speed of output is controlled by the user program, and missing data is detected on reading. All 
output and input is from a BASIC array. 
Big machine facilities at £4.00 inc VAT 


AM-ZXMON is a complete machine code operating system for the ZX81. The user can create, modify, move and verify. 
machine code. He can also run and checkpoint machine code programs. Most important, he can create libraries of machine 
code routines on tapes, and merge them together, and with new programs, to speed program development. 

A first class support system at £6.00 inc. VAT 


Under the control of AM-ZXMON you can run— 
AM-ZXEDIT a text editor primarily designed for creating assembly language source text files on cassettes, for input to the 
AM-AZON assembler. Similar to the BASIC editor, AM-ZXEDIT lets you create and amend the programs line by line, and 
to merge different program cassettes together. 
A must at £4.00 inc. VAT 


NEW AM-AZON full two pass symbolic assembler running under the control of the monitor AM-ZXMON and producing 
either directly loadable binary cassettes or relocatable code suitable for the AM-ZXDOC relocating loader. Symbols of up 
to 5 characters can be used instead of absolute addresses, hex. and decimal constants and text may be used. ABS, ORG, 
EQU, EXTN, are all provided and the assembler supports all 280 op. codes. It is impossible to describe this product in a 
small space. 

The best assembler around at £8.00 inc VAT 


COMING SOON is AM-ZXLOC, a full relocating loader which will merge together routines produced by AM-AZON and 


relocate them, completing any necessary linkages, giving a binary program. No more manual address changing, no more 
wasted space. 


ORDER FORM HERE, space for four products on it. 


———————————————————————————--——-—--------2xe- 


TO: AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD, 
AMERSHAM, BUCKS. HP6 5HS. 


Please send me О AM-ZXMON also . AM-ZXEDIT 


Ll AM-ZXFILE AM-AZON 


and 


l enclose my cheque/postal order for £ made payable to Amersham Software Ltd. 
NAME 


ADDRESS 
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ATARI PRICES REDUCED 


We at Silica Shop are pleased to announce some 
fantastic reductions in the prices of the Atari 400 800 
personal computers. We believe that th i at i 
new price will become the U.K.'s most popular per 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 
over 500 programs and with your purchase of a 400 
or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details. Alternatively give us a ring on 01-301 


нео £199 
£248 
£449 


ATARI 400 


with 32K 


ATARI 800 


with 16K 


400/800 SOFTWARE & PERIPHERALS 


Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 
applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 

Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 
as well as details on our users club. 


THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAL 


Sleazy Adventure PROGRAMMING 


AIDS from A: 


ACCESSORIES Mountain Shoot BUSINESS DYNACOMP Maths Тэс-Тое 
Cables Rearguard. Caiculator Alpha Fighter Metric & Prob Solvg 
Cassettes Star Flite Database Managemnt Chomoelo Mugeump 
Diskentes Sunday Golt Decision Maker Crystals Music Terma/Notatn 
Joysticks Graph-lt Forest Fire Muses! Comput 
La Stick - Joystick AUTOMATED meoicing intruder Alert My First Alphabet British Heritage 
Mise Supplies SIMULATIONS Librarian Monarch Number Biast Cribbage/ Dominoes 
адаи Crash Crumble Стр Mort & Loan Ama! — Moonprobe Polyeate Dars 
Datestones of Ryn Nominal Ledger Moving Maze Presidents Of U.S, — European Scene Jig 
Dragons Eye Payroll Nominoes gue Оца Moster Hickory Dickory 
Invasion Orion Personal Fini Mgmt Rings of The Emp Staeware Humpty Dumpty 
No Adventureind Rescue st Rael Purchase Ledger Space Tilt Stereo 30 Graphics Jumbo Jet Lander 
No2 Pirane Adv Ricochet Sales Ledger осе Trap Three А Math Sys Snooker & Billiards 
s jon imp Star агг Statistics 1 tud Poker Video Math Flash Submarine Commár 
No4 Voodoo Can Temple of Apihai Stock Contro! TrpleBiockade ^ Wordmakar Super Cubes 
No 5 The Count Upper Reaches Aps Telelink Y Tournament Poot 
No 6 Strange Ody Visieale EDUCATION EDUCATION 
No? Mystery Fun BOOKS Weekly Pannar от АРХ from АТАН! ENTERTAINMENT 
No 8 Pyramid of D Basic Aet Manual’ Word Procestor Conv French. from АРХ 
No9 Ghost Town Compute Atari DOS Atlas of Canada Conv German Aves Ego 
Мо 10 Sav island 1 Compute Bk Atai CRYSTALWARE — Cubbyholes Conv Italien Алм! 
No 11 Sav Island 2 Compute Magazine Beneath The Pyram Elementary Biology Conv Spanish Attank 
No 12 Golden Voy De Re Atari Fantasyland 204! Frogmaster Energy Czar Avalanche 
Angie Worms DOS Utilites List Gatseue Guest Hickory Dickory European С & Caps Babel 
Detection 0052 Manual House Of Usher Inst Comptg Dem Hangman Blackjaek Carino 
бакс Empire Мас Atari Books Sands Of Mars Lemonace invit To Prog 1/2/3 Block Buster 
Gaatc Trader Ор System Listing — Waterloo Letterman Kingdom Block ‘Em 
Lunar Lander Whey Manual Word v Maoware Music Composer Bumper Pool 


SILICA SHOP LIMITED 
Dept. ҮСО183, 14 The Mews. Hatherley Road. Sidcup, 


Kont DA14 4DX. Telephone 01-301 1111 or 01-309 1111 


"m‏ ا 


muy M 
LS 


2I 


Eastern Front 
Galahad & Holy Gri 
Graphies/Sound 


Epsom Printers 
Program Recorder 
А5232 Interface. 


Assembler Editor 

Diambler (APX) 
Sultans Palace Utvsses/Gelden F: (озю! Baie 
Tact Trek Wizard & Princess АРУ 
Terry t (Consumer 
Wizards бом PERIPHERALS Pilot (Educator) 
Wizards Revenge — Gantronies Printers Programmi 

Disk Drive 


SANTA CRUZ 
Basics of Animation 
Bobs Business 


КУ Thermal Printer 
Jukebox 16K Memory BAM 

Lookahead 32K Memory RAM 

Memory Match 

Midas Touch Entertainment Kit PERSONAL INT 

Minotaur Missile Command — from АРХ 

Outlaw/Howitzer Рас Man Adv Music System Раде Flipping 
Preschool Games Space Invaders Banner Generator Player Mise Gr 
Pro Bowing Star Raiders Blackjack Turor Payer Piar 
Pushover Super Breakout Going To The Dogs Sounds 

Rebbotz Video Esse Keyboard Organ Serolting 
Reversi 1 Morse Code Tutor 

Salmon Run ON UNE SYSTEMS Personal Риген Pra SILICA CLUB 

747 Landing Simul Cromfire Player Piano Over $00 programs 
Seven Card Stud Frogger Sketchpad 


FREE LITERATURE 
| am interested in purchasing an Atari 400/800 computer and 
would like to receive copies of your brochures and test reports 
аз well as your price list covering all of the available Hardware 
and Software 
Name...... à 


Address... 5 


Postcode. 
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The Jupiter Ace personal computer runs in FORTH, an easily 
understood language, typically four times as compact and ten 

times as fast as BASIC. Before the Ace all personal computers 
used BASIC and FORTH was only available to a privileged few. 


The Jupiter Ace also features a full-size moving-key keyboard, 
high-resolution graphics, sound, floating point arithmetic, a fast 
and reliable cassette interface and 3K of RAM. 


If you own a personal computer you will be aware of the 
limitations of BASIC. You know how slowly your programs run and 
how quickly your computer's memory gets filled. The Jupiter Ace is 
your answer. 


If you already know FORTH, the Jupiter Ace closely follows the 
FORTH 79 standard with extensions for floating point, sound and 
cassette. It has a unique and remarkable editor that allows you to list 
and alter words that have been previously compiled into the dictionary. 
This avoids the need to store screens of source, allowing the dictionary 
itself to be saved on cassette. Comprehensive error checking removes 
the worry of accidentally crashing your programs. 


All inclusive price 
For £89.95 you receive your Jupiter Ace, a mains adaptor, all the leads 
needed to connect to most cassette recorders and T.V.s (colour or black and 
white), a software catalogue and a manual. 
The manual is a complete introduction to the world of personal computing 
and a course in FORTH programming on the Ace. 
Even if you are a complete newcomer to computers, the manual will guide 
m B you step by step from first principles to confident programming. 

The Ace IS The price includes postage, packing and V.A.T. 
The Jupiter Ace is backed by a full 12 month warranty. 


an excellent way 


f usin - 
р жыные, Available soon 
FORTH Plug-on parallel printer interface. 
For around £20.00 this will connect your Jupiter Ace to anything from high-speed dot 
matrix to letter-quality daisy wheel printers. 
Plug-on 16K Memory Expansion 
For around £30.00 you will increase the memory of your Jupiter Ace to 19K giving you 
instant access to enormous amounts of information. 
Software 
A catalogue will be sent with every machine, and includes, initially, programs. for 
education and entertainment. 


Popular Computing Weekly 


“FORTH is 
an easy FORTH Finishes First! 


lang uage" Speed Comparison Chart showing times in seconds to perform one thousand operations. 
Byte Type of Operation Jupiter BBC Vic Spectrum ZX81 
Ace Micro 20 

Empty loop 0.12 0.67 1.3 42 17.7 

Print a number 7.5 13.5 26 19 430 

Print a character 0.62 13 3.1 7.5 24 

Add two numbers 0.45 1.4 55 7.5 28 

Multiply two numbers 0.9 1.6 6.5 7.5 32 


Because of the difficulty in devising exactly equivalent programs, these measurements should only be taken as s guide. 


only £89.95 


to lead the world. 


Technical Information 


Hardware 
Z80A running at 3.25 MHz. 
8K bytes ROM 
3K bytes RAM 

Keyboard 
40 Moving-key keyboard with 

auto repeat on every key and 

Caps Lock. 


Screen 

Memory mapped 32 column x 
24 line flicker-free display with 
upper and lower case ascii 
character set. 


Graphics 

Chunky graphics (64 x 46 
pixels) may be plotted, unplotted 
or over-plotted (XOR operation). 
Also, the entire character set 
(128 characters and their video 
inverses) may be redefined 
allowing intricate shapes to be 
drawn with a resolution 
equivalent to 256 x 192 pixels. 


Control Structures 

IF-ELSE-THEN, DO-LOOP 
DO-+LOOP, BEGIN-WHILE- 
REPEAT, BEGIN-UNTIL, all may 
be mixed and nested to any 
depth. 


Programming in FORTH 


Programming in FORTH 


FORTH programs are constructed without line- 
numbers, as words which are defined in terms of other 
words that already exist. Consider the following 
definition of the word STARS. Comments are in 


parenthesis and have no action. 


: STARS 
200 100 ВЕЕР (play a note for 
100 mSecs) 


The semi colon at the end finishes 


word definition. Now, whenever you say 


STARS the computer will print out 3 


asterisks and sound a short tone. (Notice 


how the word BEEP comes after the 
numbers it uses, 200 and 100. This 


characteristic occurs throughout FORTH so 


that you write, for instance, 28 76 + 
of 28 +76.) 


The Jupiter Ace already has 140 FORTH 


words defined in ROM. 


The Jupiter Ace is available only by mail order. Please allow up to 28 days 


for delivery. 


Send cheque or postal order with the form to:— 
JUPITER CANTAB, 22 FOXHOLLOW, BAR HILL, 


CAMBRIDGE CB3 8EP 


ToS жуз MES С ВЕТ 


Designed by Jupiter Cantab 
Computer Designers Steven Vickers and Richard Altwasser 
played a major role in creating the ZX Spectrum and then 
formed Jupiter Cantab to develop advanced ideas in personal 
computing. The Ace is the result, another all-British computer 


(; starts word definition) 
(print 3 asterisks) 


“FORTH 
is very 
flexible” 


“FORTH 
is compact" 


Electronics and 
computing 


Name River 
Answer 


soul 


Cassette 

Programs and data in the 
compact dictionary format may 
be saved, verified, loaded and 
merged. Blocks of memory can 
be saved, verified, loaded and 
relocated. All tape files are 
named. Running at 1500 baud, 
the Ace will connect to most 
portable tape recorders. 


Expansion Port 

Contains D.C. power rails and 
full 280 Address, data and 
control signals. May be used to 
connect extra memory and other 
peripherals. IN and OUT words 
allow port-based peripherals to 
be addressed. 
Data Structures 

Integer, Floating point and 
String data may be held as 
constants, variables or arrays 
with multiple dimensions and 
mixed data types. There are no 
restrictions on names. 


Sound 

Internal loudspeaker may 
be programmed to operate 
over the entire audio 
spectrum 


In Schools Teachers already know how 
quickly children take to computing, and the. 
Jupiter Ace is an ideal introduction. FORTH 
is an easy and important language to learn 
and by making learning fun, the Ace can 
help to teach science, music and many 
other subjects. 


“FORTH is 
in general very 


much faster than 
BASIC" 


Computing Today 


Time Left. 
1 Hour 25 mins 


In Laboratories For monitoring and 
controlling experiments, the Jupiter Ace 

has many advantages. The language is 

perfect, even the Jodrell Bank Radio 
Telescope is controlled in FORTH, The Асе 
expansion port enables it to be interfaced to 
almost anything, and the built in quartz 

timer allows experiments to run all 

weekend, | 


At Home The Jupiter Ace is powerful 
enough to play games as complex as Chess 
and with sound and high resolution 
graphics, action games written in FORTH 
will stretch your reaction speeds to their 
limits. 


1983 Sales Forecast 


the 


ORDER NOW! 


In the Office Stock control, Accounts and 
Financial forecasts are all possible on the 
Jupiter Ace. With a printer and extra 
memory attached you can do word 
processing as well. 


instead 
Please send me:— 
O JUPITER ACE MICROCOMPUTER(S) @ £89.95. 


Name: М.А Саи 
Mrs/Miss_ 
Address 


ne} 


[вул рн are fate ren оаа) 


USING GEMINI 
FUNCTIONAL CASSETTE 
SOFTWARE FOR JUST £19.95 


Here’s the software to run your budgeting, your 
business, your stamp collection, 
your car costs . .. even to plan 
your next meal and help you 
choose a wife. Tested 
programs that come with 
all the documentation 
back-up you need from 
Gemini who are experts in practical 
software. So mail us the coupon — and put your 
micro to work . . . fast. 


SPEC, 
D AL 


DATABASE The Program that everyone 
needs. Facilities include sort, search, list, 
delete, change, totals, save file, line print if 
required, etc. etc. Can be used in place of 
any card index application. £19.95 
STOCK CONTROL All the necessary for 
keeping a control of stock. Routines include 
stock set up, user reference no., minimum 
stock level, financial summary, line print 
records, quick stock summary, add stock, delete/ 
change record and more. £19.95 
MAILING LIST A superb dedicated 
database to allow for manipulation of 
names & addresses & other data, with 
selective printing to line printer. Features 
include the facility to find a name or detail when only 
part of that detail is known. Will print labels in a variety 
of user-specified formats. £19.95 
INVOICES AND STATEMENTS Ideal for the 
small business. A complete suite of 
programs together with generated 
customer file for producing crisp and 
efficient business invoices and monthly statements on 
your line printer. All calculations including VAT 
automatic and provision for your own messages on 
the form produced. *Not Spectrum £19.95 


For Functional Software 


Dealer Enquiries Welcome 


COMMERCIAL ACCOUNTS A gem of a 

program, all for cassette, with the following 

features.— 

Daily Journal e Credit Sales e Cash Sales e 
Credit Purchases e Purchases — other e Sales Ledger e 
Purchase Ledger e Bank Account e Year to Date 
Summary 
A fully interactive program suifable for all businesses. 
Files can be saved and loaded and totals from one 
file carried forward to another on cassette. Particularly 
useful from a cash flow point of view, with an 
immediate accessibility to totals for debtors and 
creditors. Bank totally supported with entries for 
cheque numbers, credits and, of course, running 
balance. £19.95 

HOME ACCOUNTS Runs a complete home 

finance package for you with every facility: 

necessary for keeping a track of regular 

and other expenses, bank account, 
mortgage, H.P. etc. etc. etc! You'll wonder how you 
ever managed without it. £19.95 


Gemini Marketing Limited. 

Functional Software Specialists 

9, Salterton Road Exmouth, Devon. 
Telephone orders welcome. (03952) 5832 
Please quote Access/Diners Card Number 


Database .... m 919.95] 
Stock Control . £19.95 7) 
Mailing List £19.95 


Invoices and St 
Commercial Accounts 
Home Accounts ...... 
ZX8116K Database 


ZX81 16K — Database available — Only £7.50 
including FREE DecisionMaker Programme. 
mum mum шыш GE шыш пыш шшш шшш шыш шын шыш шыш шыш ныш шыш Бш Ша 


Tick the box for Program you require. Prices include V.A.T and Package and Postage. 
Please supply the following cassette software. 


\ Name 
Address 
E Machine Type : Memory Size 


lenclose. 4 { 
Make cheques and postal orders payable to Gemini Marketing Ltd. All orders despatched within 


тЫ oe ШЕШ uae Ê 


7 days. 
Diners Card Number_____________ Access Number___ Se Ss || 
E p Signature: 
Gemini. Functional Software Specialists 9, Salterton Road, Exmouth, Devon. (03952) 5832 J 
Telephone orders welcome. Please quote Access/Diners Card Number 
шыш шыш шыш шыл шыш шыш шыш шин шиш ШШШ иша шыш ышы кш шш пыш PÊ 


MAKE AMAZING SOUND EFFECTS WITH 
YOUR ZX-81 ” 


П 


СНАІЅТМА 
SPECIAL OFFERS 


ZX81 CASSETTE1 CITY 


2 superb original games written in machine code for 16K memory 


The Graphics of CITY PATROL can only be described as fantastic — your task is to 
protect your city against Aliens who are Heli-Bent on total destruction. The full screen 
displays only a portion of the City at any one time and requires you to patrol between 
street level and skyline, either at touring speed or at racing speed in either direction 
around the City. Track the alien and destroy him 

SABOTAC is а game of strategy requiring fast decision making, Two different games in 
опе — you can play the role of either Sabator or God. Superb value at only... £5.95 


CASSETTE 2 ZAC-MAN 
A 9 Speed arcade type game, written in Machine Code with excellent graphics £3.95 
SPECTRUM — Bumper Games offer (until 31st December only) 


Five 16K Games with sound and colour for only £9.95, Normally sold individually at a total 
value of over £20. 


BUMPER INCLUDES — Dragon Maze, Nightmare Park, Space Rescue, Star Guest, 
Blok. Lots of other ZX Software — SEND SAE FOR CATALOGUE. CHEQUES ОЯ 
POSTAL ORDERS TO: * 


MAGROHGS srsrems imren || 97 
piers Close, Knowle, B 7 р, 4 


ERE 


£25.95 THEZON X-81 


incl p&p & VAT. 


The ZON Х-81 SOUND UNIT is completely self-contained and 
especially designed for use with the 2Х-81. It just plugs in — 
no dismantling or soldering. 


No power pack, batteries, leads or other extras. 


Manual Volume Control on panel — ample volume from built-in 
loudspeaker. 


Standard 2Х-81 — 16K Rampack or printer соп be plugged Into 
ZON Х-81 Sound Unit without affecting normal 2Х-81 operation. 


Huge range of possible sounds for games or: Music, 
Helicopters, Sci-Fi, Space Invaders, Explosions, Gun-shots, 
Drums, Planes, Lasers, Organs, Bells, Tunes, Chords etc., or 
whatever you devise! 


* Uses 3-channel sound chip Giving programme control of pitch, 
volume of tones and noise, all with envelope control 


aN: абед to existing games or programmes using a few 
simple "BASIC" lines. 


FULL Instructions with many examples of how to obtain effects and the 
programmes, supplied. Fully Guaranteed. 


a 
Ж 
т 
з= 
g 


Deot YC P.O, Box 6. 
63A High S 
Ware, Horis 


Access & VISA accepted 
Ring 0920 3182 for 


Solihull B93 9ES 


*SUPER QUALITY SOFTWARE FROM LLAMASOFT!!* 


VIC 20 


ABDUCTOR 
GRID RUNNER 


ANDES ATTACT 
(8K, REPLACES DEFENDA) NEW J 
Your spacecraft must attack the descending 
aliens and frustrate their evil intent, The game 
includes swarmers, baiters, pods, landers, 
bombers, mutants, humanoids and smart 
bombs. Machine code high resolution colour 
graphics. Uses joystick controls and requires 
эп BK or larger expansion. Only £8.00 + 50р 
P&P includes full documentation. 


TRAXX М/С (BK EXPANSION) J 
This is a VIC 20 cross breed between the now 
famed ‘Packman’ and the game ‘Ouix’. AN in 
machine code, fast and fun with joystick 
controls, uses Hi-Res colour graphics. 8K or 
larger expansion needed. Only £6.00 + 50р 
P&P complete with instructions. 


NEW J 
NEW J 


ВАТМАН! (8K EXPANSION) 

Another amazing game from Liamasoft!! You 
are the man under attack by the deadly rats as 
they fall from the sky. You must dodge the 
arrows to get to the rats and then squash them 
with your hammer before they dig under the 
platform on which you stand, and mutate into 
devils. Fast action with great graphics to make 
an extremely addictive game 8K or larger 
memory expansion needed. Hi-Res colour 
graphics, in machine code. Only £5.00 + 50р 
РЕР complete with instructions. 


BREAKOUT/DELEX (UNEXP VIC) 
Unexpanded package a full feature version of 
the popular arcade Breakout plus а new 
Concept in computer games, Deflex!! Both 
programs on one cassette only £3.95. 


(DESIGNER — JEFF MINTER) 


BLITZKRIEG (UNEXP VIC) 

As seen at the Commodore show and 
reviewed by the Daily Telegraph. Fly your 
Vulcan Bomber over the enemy city and 
destroy the buildings. 25 levels of play, uses 
Hi-Res colour graphics and plays Rule 
Britannia between waves. Only £4.95 
complete with instructions. 


GAME GRAPHICS EDITOR/SOFTKEY 
(ALL VIC) 

Create your very own custom characters for 
the unexpanded VIC 20, up to 64 characters 
with facilities such as refiect and save on 
cassette etc. 


SOFTKEY 24 

This program, designed to run on the VIC 20 
with any memory size gives you the facility of 
24 key words on your function keys. Key 
words include peek, poke, run, save, list, for 
next etc. Both programs on one cassette only 
£6.00 + P&P with full documentation. 


SPECTRUM 


GRAPHICS CREATOR (16K) 

NOT just another character editor! Allows you 
to define not only the 21 user definable 
characters. Also allows you to change the 
entire 96 character ASCII set. Creates BYTES 
files ready for you to load into your own 
programs. Includes advanced Reflect, Invert, 
Field commands etc. Complete with full 
documentation. If BIN the BIN statement and 
use Graphics Creator with its easy on-screen 
cursor editing. £2.95 + 50p P&P. 


BOMBER (16K) 

Yes, a full feature version of the popular game 
Blitz’, supplied for the 16K or 48K Spectrum. 
For only £2.95 + 50p P&P. 


ROX Ш (16K) 

Blast the falling meteors as they invade your 
planet, cruise missiles are your only defence in 
this world of disaster. If they break through 
the crust of your planet then your life support 
systems will fad. An addictive game with fast 
action and great graphics. 16K or 48K 
Spectrum only £2.95 + 50р P&P. 


SUPERDEFLEX (48K) 

Bounce “Sid”, the space invader, around the 
screen into the power pods, keeping away of 
course from the devil who chases you around 
the screen. Steer with your Deflex shields, but 
beware the mines or your may be buried alive! 
Superb graphics and fantastic sound on the 
48K Spectrum only. Only £4.95 on cassette 
+ 50р P&P. 


АТАВІ 400-800 


TURBOXFLEX 

Superb ultra-fast and totally new ball game. 
Uses ATARI's unique features to the full. 
Incorporates superb colour/sound effects and 
uses Player Missile graphics. Tables top 10 
Scores along with Scorer's name, £8.00 + 50р 


Please add 50p P&P with all orders 


GRAPHICS/CHARACTER CREATOR 
Now you can define your own custom 
Character sets, or edit existing sets. Results 
are fully displayed on screen in modes 0, 1, 2 
Special features include reflect, invert, save 
character sets etc, Supplied on cassette with 
data sheet only £8.00 + Б0р P&P. 


7Х81 


CENTIPEDE (16K) 

The ORIGINAL game from the ORIGINAL 
author. This is the identical program to that 
being sold by other companies for three times 
ош price. The game has received ecstatic 
reviews in the computing press. Program has 
30 speed levels and ever increasing Centipede 
hordes. Table top 10 scores and names. Why 
wait to pay more? Only £1.95 + 50р P&P. 


J= JOYSTICK CONTROL 


LLAMASOFT SOFTWARE 


Dept YOK 

49 Mount Pleasant 
Tadley, Hants 
RG26 SBN. 

Tel: 07356-4478 
Trade enquiries 
welcome. 


INTEREST FREE 
INTE ERI ap a 64 and 


THE NEW COMMODORE 64 


The incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours, hi-res graphics, 
320 x 200 pixels, 40 columns by 25 lines, 280 micro 
processor can be added — that means you can run CP/M 
Software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 
(AF56L) Only £339.00 


If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order; (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 1096 down, then 1096 per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer. Cash Price £169.99. Credit terms: £16.99 
down then £17 per month for nine months: Total £169.99. 
Credit quotations on request. 


DRAGON 32 


THE AMAZING ATARI COMPUTERS 


4 Consoles Available: Ser 
Atari 400 with 16K RAM (AF36P) ie 4 
£249.95 | 

Atari 400 with 48K RAM (AF37S) 
£319.00 

Atari 800 with 16K RAM (АҒО2С) 
£399.00 

Atari 800 with 48K RAM (AF55K) 
£490.00 
* All above with BASIC & handbooks 


Other hardware: 


8 "m Cassette Recorder (AF28F) £50.00 

The amazing new British com- Disk Drive (AFOGG) £299.95 
puter with a full-travel standard Thermal Printer (AFOAE) £265.00 MEME DU 
J 1 А Epson МХВОТ Mk Ill (AF38R) £399.95 VoU и 
keyboard, a 16 bit IDICOD ICES Epson MX80F/T Mk Ill (AFAOT) £447.35 [fii i 


sor, 32K RAM fitted (expandable 
to 64K and later to 256K!!), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). It can be used with virtually 


Printer Interface for 400 (AF41U) £59.95 
Printer Interface for 800 (AFA2V) £59.95 IDE] 
Interface Module (AF29G) £135.00 
Versawriter (AFA3W) £199.95 
16K RAM Module (AFOBJ) £55.00 
48K RAM Module for 400 (AF44X) £125.35 
48K Upgrade for 400 — (AF45Y) £75.00 


{ \ Floppy Disk (YX87U) £2.50 
any ordinary cassette recorder, it Le Stick (AC45Y) £24.95 
Joystick Controllers (Pair) (AC37S) £13.95 — R9 cu 0 m ee 


has a printer interface (Centron- 
ics-type), joysticks are available 
and its incredible value for 
money. (AF57M) Only £199.50 


Paddle Controllers (Pair) (АСЗОН) £13.95 
For full details ask for our hardwi Че! (XH54J] SAE appreciated 


JOIN THE О.К. ATARI COMPUTER OWNERS’ CLUB 

An independent users’ group. Four issues of the club magazine for only £3.00! Address your subscription to Ron 

issue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and 
games programs and lots more. Issue 2 featured a tutorial on player/ missile graphics. an article about graphics on computers, а 
Selection of members’ contributions to the program library and much more. 


THE FINEST SELECTION OF ATARI SOFTWARE 


Page Fioping 1C-16K-BO5SK £11 95 Rescue At Rigel 10-32K-8QB08 £22 45 
Page Flipping 

Sounds & Music 
Sounds & Music 
Tricky Tutorial 3C-32K-BGO6G £5995 


10-32K-8090X £1495 
10-32K-BO33 £16.95 


Datestones OF Ryn 1C-32K-8022Y {1496 
10-32K-8Q820 £14 95 
1С-32к-80248 £2895 
10-32к-80791. £28 95 


2C-16K-YG490 £15 95 Tricky Tutoriais 30.32K-BGO7H £59 95 1C-24K 8023A {1895 
16K YGS6L £995 10-32K-8Q81C £18 95 
16K-YG57M £995 Business Programs 3C-32K-BQ15R £14 95 
16K-BGOO £995 усас 10 элк. тзэн £119 95 1D-40K-8G260 £18.95 


essor - C830 -4BK YG42V £90 96 о -1-326-ВОВЗЕ {224% 
10:32к.8099н fosas Сал Сыты LE mo 10. 32К ВОВА £22 45 
iC 32K 0508) 10.40% &OS1Y £17 18 
wxess 210 40K BQ25C £21 78 

& Golden Fleece 
20-40K-8092A £20.64 


Kids 1 (3 Programs 10-24к-асотв £9.96 
Kids 2 (3 Programs 16K 


Kids 2 C 
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'ogrammng 1 -1C-8X-YGA3W. £15 95 
K-8067 10-32K-8094€ £2995 

1D-32«-8Q950 £29 95 

The 40 Thieves. -10-32K-BQ78K £27.95 


20.32K BQ96E £34.95 
10-48K.8Q98G £29.95 
1с-40к-В0637 £29.95 


10-22-8058 95 shai (Part 1) -1C-32K-BOBSG £28 96 1D 40K-BQ97F £2995 
1C 31K BASIP (1898 Part 1| -10-32K-BOB6T £28 95 С-16К.УСБЗН £9.95 
3 32K-BG12N £995 Upper Reaches О! Apsha (Part 2) Kingdom 1C-8%-YGS5K £995 
1C-32K-8Q87U {1495 Space Shuitle Module 1 -1D-32K-BG6SV 41995 
Adventure Games Upper Reaches О! Apshar (Part 2 
Galactic Empire 1с-32к:в0140 1495 10-32K-8Q88V £14.95 Arcade Games 
Rescue At fige! 1C-32K-BO21X £22 45 Curse Of Ra (Part 3) — -1C-32K-BOB9W £14.95 Star Raiders 1E-8K-YG66W £29 95 
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(Subject to approval 
which can take up to 48 
hours) (APR = 0%) 


Space lnvaders 1E-BK-YG70 

Missle Command 1E-8K-YG64U 

Caverns of Mars 10-16K-8069 

Ju 8k-8063T 

E-8K-BG51F 

1Е.8к-86520 £29 
10-32k-8G33t 

16 2v £ 


995 


£16.95 


16к-80625 
16-80618 £19.95 
Race In Space 16580350 £1495 
Race In Space 10-16K-BG20WV £16 95 


1C-I6K-8G42V £10 95 
M rw 

Centoede £28 95 
Worms £1095 


Lunar Lander с 
Lunar Lander 

Jumbo Jet Lan 
Submarine Commander 


095 
24K-BG490 {1495 
Available November 
Available Novembe 
32K-8G350 £22 
16к-8036Р {1395 
Gallery 10-16K-8G18V 

code 1С-16к-861 


Super Breakout 


10-24k-8G30% 


Matchracer 10-16K-8G32K 
Mouskattack 2K-80774 
Jawbreaker 86177 £ 
Jews K-80260 
1€ 16K 8064 
1E-8K-8071 
пс Coast Highway -1C-16K-BG13P 
Мс Coast Highway —-10 16K-6G140. 


icken бк 8С27Е 


Chicken 


OK-8G37S 
BGAAX 
1D. 16K-BG45Y 


1С-16к-8038я 
1D. 16K-8G39N 


ime Bomb 1C-l6k-8G4OT 
Time Bom 8G41U 
Tank Trap 16K -YL34M 
ank Trap 10-32K-YL350 


Thunder шла 1C-16K-8037S £ 


Home Game Programs 


Cypher Bow 


Sunday Goll -8013P 
Darts, 1C-16K-8Q42V £ 
Tournament & B-Ball Poo! 1C 16X-BO45Y 
Snooker & Billiards C-16K BO44X 
Ricochet 1C-16K-8G478 
Reochet 10 32K 864% 
Computer Chess. 1E-8KX-YG63T 
Fast Gammon IC-8K vL 
mak 1C-16K-B018 
бото 10-10K-BG55k 
Reversi 1C-16K- BO19V 
Reversi 1D-16K-8G54J 
1C-16K-8Q43W 


C-16K-8Q17T 
10-16K-8G53H £14 95 


Poker бозие 


Ta с 
шу & Jock & J 
1C-16k 80388 


Black Sheep -1C-16K-BO39N £ 
Brash Heritage Jigsaw Puzzles 
2C-16K-BO40T 


sasiu 
8072P 
8056, 


1E-8K-YG46C 
1¢-8K-B034M 


£995 


Assembler 1C-16K-YL32K £19.95 

1E-8x-YG68Y £39 95 
10-32k-80730 £59 95 
10-48K-BQ31J (49 95 


2«-8Q74R 
8«-80755 


Prot (Consume 3K YG69A 
QS Forth 10-24K-YL29G 
Тиу-С 10-48К-86625 
Inter-Lso/65. 1D-48K-BG6]R 


10-40«-BO2BF £ 
10-4BK-BG10L 
10-40k-BGS9» £72 ВО 
10-32K-8076H 
10-32K-BGSAN £ 
10-16к-8687м 
-10-32k-BO30H £ 
1E-8K-YG59P 
10-32K-BG64U 


The Мем Ste 


Books 
Master Memory Map XHSIM £400 
De Re Ata WGSEL £16 95 


Operating System User's Manual 


% Haroware Manual ABA £15.95 
Atari Basic-Learning By Using — -WGSSK £524 
Games For The Ata WASTE (4% 
Atari Basi WGOSF £680 
Atari Sound & Graphics £825 
Your Atari Compute 0346 

6502 Assembly Language Sub 
£12.45 
Advanced 6502 inter 1148 
Beyond Games (6502) £13.00 
For People f825 

ve Magazine For Atar 
ualSubscmpuon -СС248 £9.00 


Send sae now for our new software leaflet with 
details of өй the above programs 

Order As ХНБ2С — Issue 3. 

Key: C * Cassette О » Disk. E = Cartridge 

2С * 2 Cassenes etc 8K. 16K shows minimum 


Note: Order codes shown in brackets. | 
Prices correct at time of going to press. 
(Errors excluded). 


VIC20 COLOUR COMPUTER 


Hardware Sumplicalc Cassette (+ 16K 


VIC20 Console. AF47B) £189 99 Stock Control Cassette (ВК) 
АРАВС £ IC File Ова [-16к 
vic AF490] £23000 МСМ 


[AFSOE) £396.00 assette («8 


£25.95 


ЗК RAM Cartredge 
BK RAM Cartredge 
16k RAM Cartndge 


Education (CSE & GCE O’ Leve 
17495 All cassette based and require a 


Joysticks and Paddles 
Single Joystick 
Past of Joystic 


ACS3H) 


Paw of Paddies 


Programming Aid Cartridges 


puter Studies. 


Super Expander 3K RAM and Hi Geoprap 
graphics (3495 нау 

Programming Aid Adonai Art for 9 16 11 yews ов 
function Key programm, Reading for 9 u i era 


е Mc 


Software (all 3K unless stated] 


Introduction to BASIC Cassettes 


Home Programs 


Рап 2 Ali casi 
Game Programs Queemas 

Avenger Cartridge Knew Your Own IQ 
Star Battle Cartridge. nior IQ 

Super Si Krew Your Own Personai 
Jey Monsters Cartridge he Robert Carner Family 


Alien Cartridge 
Super Lander Cartridge 


VIC Road User & Highway C 


Bht Casse 
ee 
Adventureland С 


interior Designer 
BBC Ask The 
BBC OM, 
Mastermind ас 
Dota 


line 


Pirate Cove Cartridge 3l General Knowle 
Mission Impossible Cartridge 
Voodoo Castle Cartridge Data 2 


The Count Cartniage ма 
Gort Cartridge . ion " 


Omega Race Cartridge 
Anothe 


C in The Wall C 


VIC Panic Cassette 
Backgammon Са 

МС Men Cassette 
VIC Ast 


Business Programs. ac 
Semohcalc Disk («16k 


[ГЇЛ ЇШЇП 


Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 552911/554155. 


159-161 King St., Hammersmith W6. Tel; 01-748 0926 
284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 
Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292. 
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Demonstrations at our shops NOW. See the computers in action at 
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CAN YOU SURVIVE PENETRATOR? 


Penetrator is the most amazing and 
sophisticated arcade game yet devised for 
the 48K Spectrum with features never seen 
before! Cassette £6.95. 


GREAT 
GAMES! 


B 


CONVERT YOUR VICINTO AN ARCADE 
MACHINE 
Amazing arcade action for the standard VIC 20 
with 5 new exciting games from Clifford 
Ramshaw: ALIEN BLITZ: INVADERS? GROUND 
ATTACK, STORM and SPACE ROCKS* (games 
marked * contain machine code). You must 
have the GAMES PACK cassette only $5.95. 


Your Micro 


RESCUE A VICPRINCESS 
A multi-part adventure for the standard 
VIC 20! All you have to dois find the castle, 
defeat the dragon, find your way through 
thelabyrinth, kill the wizard andrescue the 
Princess. And that’s not half of it! The Wizard 
& ThePrincess cassette only £5.95.. 


TALK TO THE SPECTRUM! 
Whyisthis mansmiling? You will too when 
you read Dr. Logan’s book UNDERSTANDING 

YOUR SPECTRUM. The definitive guide for 
only £7.95. 


ы MELBOURNE HOUSE PUBLISHERS Stars (0-131 Arar Roa: Petras enfant tt e SUN 
Wi Please sendme your free catalogue. Greenwich, Leighton Buzzard, BEDS LU7 7NA a 
Ш Please send те: m 
a Cassettes 48K SPECTRUM Books a 
в 16K SPECTRUM О Penetrator £6.95 SPECTRUM ш 
Over The Spectrum No.1 £5.95 O TheHobbit £14.95 1 Understanding YourSpectrum £7.95 н 

a Over The Spectrum No. 2 £5.95 STANDARD VIC 20 Spectrum Machine Language 
Г Over The Spectrum No. 5 £5.95 0 ViCInnovative Cassette 1 £5.95 For The Absolute Beginner £6.95 u 
u Programs from Spectrum 5 VıC Innovative Cassette 2 #595 Over The Spectrum £6.95 в 
п MachineLanguage Book £5.95 О ViCInnovative Cassette 3 £5.95 VIC 20 a 

О VIC Games Pack £5.95 VIC Innovative Computing £6.95 

B Princi п ш 
ы Wetherall sar 5595 All prices include VAT where applicable gy 
B6 Unconditional Guarantee All Melbourne House cassette softwares supplied on high £ a 
gg duality cassettes with attractive inserts. Full Instructions are provided and the cassettes 0 ш 
"EG unconditionally guaranteed against malfunction. Please add 80p for post and pack £_ -81 н 
ш lenclose my cheque/money order for £ — — 5 à»JÀ — EN TOTAL £ a 
Bi Please debit my Access card No.. Expiry date ш 
ч ш 
ш Signature. Name. = ————= 5 
ш Address ч 
Ш - EE Ex — Postcode = SSS 
пишиш umm ERBEENEBESBEEHEHERBEEBERBUESUEREEEUNBNBENZESEHHEHEHFIIIL—L- 
Коса ae 


MELBOURNE HOUSE PUBLISHERS 
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THE DRAGON GOES FORTH 


DONO EE - 


FORTH FOR THE DRAGON 32 


DRAGONFORTH is here! JADE COMPUTERS are proud to announce the first implementativ.. 5f Forth for the excellent Dragon 
32 computer. This version of Fig-Forth written by Oasis Software of Weston-Super-Mare provides the following great benefits 
for the Dragon programmer — 


(1) A high level language that operates up to 30 times faster than Basic — now you can write your own fast moving games software 
without resorting to machine code. 
(2) Define your own Forth wordsw from the dictionary of words provided. 


(3) Access to basic commands from Forth — hence a Forth ‘word’ may be defined as a basic command — making it easy to draw 
those complex graphic character in basic — and then manipulate them at high speed from Forth. 


(4) А full 50 page manual — explaining clearly how you can use Forth for your own programming. 
(5) Coming soon! Some great action packed games written in Forth. 


All this for just £18-95 (VAT. inc.) 


Available from Jade Computers. Oasis Software, and ай good Dragon dealers, (Dealer enquiries welcome) 


OTHER NEW PRODUCTS FOR YOUR DRAGON 


TANDY 4 COLOUR GRAPHIC PRINTER 


This excellent new printer from the TRS 80 range enables text and graphics to be printed out from your Dragon or TRS 80 Computer. (Please 
enquire if you wish to link to any other computer). 


High quality text may be output with either 40 or 80 characters/line at 12 charater/sec. 
Uses standard 4%” wide plain paper. Serial and parallel interfaces 


Only £149 


Б 2 XAUIERSINE HIRES PLANNER PAD 
raw your own high resolution designs for the Dragon — then transfer them to your screen! 
All ‘print at’ and ‘plot’ positions clearly marked. Only £2.50 Each 


GIVES YOU MORE 
—-- 


SEND YOUR ORDER ON THIS FORM TODAY! 
(Telephone orders welcome on Access and Barclaycard.) 


Send to: JADE COMPUTERS LTD, FREEPOST, COOMBEND, RADSTOCK, BATH BA3 3GA 


NAME 
ADDRESS 


PLEASE SEND ME: 
DRAGON 32 MICROCOMPUTERS hE 195 + 4.50 POSTAGE 
COLOUR PRINTERS h£149 + £2.50 POSTAGE 


Wide 

о! RAN 

AND ADSR SORGE OF 
.. HIRES PLANNERS h£12.50 + 70p POSTAGE 


PLDD-ONS ДУ/АНЕ 
PHASE WRIYAILABLE) 
FORTH LANGUAGE PACKAGE + MANUAL h£18.95 + £1.50 POSTAGE € FOR pa Оя 
T 


1 ENCLOSE CHEQUE/ POSTAL ORDER No. E E . FOR TOTAL 
OR PLEASE BILL MY ACCESS/ BARCLAYCARD ACCOUNT No. .. 


rcx rompe 1) 
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yo STARSHIP ENTERPRISE 


Soar through the stars as a starship commander in this 
exciting new space ship simulation. This new, advanced version 
of Startrek uses the full colour graphics and sound facilities of 
modern micros. Full ЗО — Klingon attacks, graphic hyper-warp. 
plus all the normal ‘Startrek’ features and a whole lot more, 
add up to one of the best games in the galaxy! 

48K Spectrum £5.95. 


Fast and furious action is what you get in this amazing 
Defender-style program for the ZX-Spectrum. 

ORBITER is written entirely in m/c code and has full arcade 
features, including scanners, reverse, hyper-space, continuous 
Scoring and sound effects, plus humanoids, landers, mutants and 
all the other alien nasties. 16K or 48K Spectrum £5.95. 


GROUND ATTACK 


Survival is the name of the game in this exciting Scramble- 
Lype arcade game for the ZX-Spectrum. 

Your mission is to pilot your spaceship through tortureous 
caverns while destroying the enemy missile launchers and fuel 
dumps. 

GROUND ATTACK is written completely in machine code. 
Andhas full arcade features including lasers, bombs, explosions, 
continuous scoring and sound effects, plus rockets, fuel dumps 
and airborne aliens. 16K or 48K Spectrum £5.95. 


Any hiring, lending or copying (except backup) of Silversoft 
software is strictly forbidden without written permission from 
Silversoft 


GENEROUS DEALER DISCOUNTS AVAILABLE 
Silversoft Ltd, 20 Orange Street, LONDON WC2H 7ED. 


BBC MICRO SOFTWARE 


STARSHIP ENTERPRISE 


Soar through the stars as a starship commander in this 
exciting new space ship simulation. This new, advanced version 
of Startrek uses the full colour graphics and sound facilities of 
modern micros, Full ЗО — Klingon attacks, graphic hyper-warp, 
plus all the normal ‘Startrek’ features and a whole lot more, 
add up to one of the best games in the galaxy!! 

48K Spectrum £5.95. 


KILLER SATELLITE 


A mysterious Black Box has appeared in earths' orbit. You 
have to send your killer satellite to it with high energy 
lasers. Amazing 3D colour graphics and sound for the Model B. 
only £5.95. 


3D CONNECT 4 


An advanced, challenging four in a row game for the BBC 
Micro. Displayed in full 3D-perspective and using the extensive 


colour and sound facilities of the BBC Micro. Model B only £5.95. 


For more information on our Generous Dealer Discounts and 
our special promotional packs write to Silversoft Ltd (Dealer 
Discounts) 20 Orange St London WC2H 7ED. 
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A AU MIU. 
—3À ا‎ 
SPECTRUM — ZX81 


NEW! ZX81-COMPILER 


Yes! Now you can write machine code on your 2Х81. No more 
messing about with assemblers and disassemblers simply type 
inthe BASIC program and the machine does the rest. 

ONLY £5.95. 


ZX81 ARCADE ACTION (New low prices) 


MUNCHER Exciting растап game for the ZX81 £4.95 
ASTEROIDS “Just the thing for asteroid addicts” £4.95 
INVADERS “Probably the best version of INVADERS” £3.95 
ALIEN-DROPOUT Exciting ORIGINAL arcade game £3.95 
STARTREK YES! you can be a starship commander £3.95 
GRAPHIC GOLF 18 graphically displayed holes £3.95 
SUPERWUMPUS An underground adventure £3.95 


GAMES PACK 1 Fantastic value for money, nearly 50K of 
programs on one cassette! Only £3.95 


[ease sendime — — — — — — | 


lease send те. 


| 1 enclose a cheque/PO for £. 


| Name. 


| Address. 


Silversaft Led, 20 Orange Street, LONDON WG2H ZED. | 


NEW, 


MACHINE CODE DISASSEMBLER 


Simply the best Machine code disassembler available. 
Written entirely in machine code it has a host of features not 
available on inferior programs including automatic offset 
calculation, m/code jump following and printer output option. 
Only £6.95. 


PROGRAMMERS 


Tired, fed-up, ever wished that you could get some reward for 
your efforts. Well now YOU can make money from your micro. 
Were looking for high quality software for the ZX-Spectrum, BBC 
Micro, Dragon, VIC 64 Oric and Lynx micro computers so send 
off your programs today for a speedy reply. 


Please send me 
lenclose a cheque/PO for £ 
Name. 


Address, 


COGI eS жыр 
versoft Ld. 20 Orange Street, LONDON WC2H ZED, 


сер 


VISIT MIDDLE EARTH WITH YOUR SPECTRUM. 


Melbourne House Publishers, in association with the Tolkien Estate, are very 
proud to announce the release of THE HOBBIT, asuper-program like no other 
before, for the 48K Spectrum. 

THE HOBBIT is totally unique, with features never before seen on any computer, 
let alone on the Spectrum. 


Based on the fantasy land described in J. R. R. Tolkien's brilliant novel, in this 
program you take on the role of Bilbo, the hobbit: danger, adventure, and 
excitement are all part of it, presented to you in words and graphics, but it is you 
who must confront and solvethe problems this time. 

You instruct the computer in completely ordinary English sentences! 

THE HOBBIT program is capable of very sophisticated communications, 
including features not previously thought possible on a microcomputer: adjectives, 
adverbs, multiple sentences, are just a part of the power of this program. 

You will meet all your favourite characters from J. R. R. Tolkien's book, 
and amazing as it sounds, they will all have an independent life of their own. 

They can make decisions and act on them! They react not only to what you 
do, but also to every other character in THE HOBBIT! 

Because of this unique feature, you will find that each time you play 
THE HOBBIT, events will proceed in a slightly different way, and the further 
you get into Tolkien's world, the more different each visit may be. 

THE HOBBIT also allows you to talk to the other characters! At last you can 
answer the questions they may put to you, or more importantly, you can suggest 
tothem what you would likethem to do! 

THE HOBBIT program follows closely the plot of the book, and so a copy ofthe 
book is included as part of THE HOBBIT package at no extra charge. 


THE HOBBIT brings to you the future of microcomputers in an exciting and 
challenging fantasy. A super-program that is a milestone in computer software. 


Other cassette software includes PENETRATOR, a 48K state- 

of-the- art arcade game-£6.95 including VAT. 

Spectrum books include: Over The Spectrum- £6.95. 

Spectrum Machine Language- £6.95. 

Understanding Your Spectrum- £7.95. 
ишишишишшишин пышишшишшиш 
Melbourne House Publishers Yc1 
Orders to: 131 Trafalgar Road, Greenwich, 
London SE10. 


Correspondence to: Glebe Cottage, Station Road, 
Cheddington, Leighton Buzzard, BEDS LU7 7NA. 


Please send me your freeSpectrum 

Catalogue. 

Please send me: 

OThe Hobbit package-48K Spectrum 
cac PM Coloured uenon manual 
an -£14. 

OOther EN 

(Please add 80p for post & pack.) | enclose 

cheque/money order £ for my Access 

card No. Expiry date 

Signature 

Name 


Address 


Postcode 
mann 


p MELBOURNE HOUSE PUBLISHERS 


MAZE DRAG RACE: 
£3.95 


Drive through a giant maze 9 
times the size of the screen 
picking up points as you go — 
but watch out for the other cars, 
rocks, oil and ice. A really superb 
М/С game. 


MCODER: 
£7.95 


‘The most flexible compiler available 
for the ZX8I. Extremely simple to use 
— simply load the MCODER (which 
is just 2K long and entriely in 
machine code) and then write your 
Basic program as you normally would. 
Run and Debug your Basic program 
until it is fault бее, Then enter the 
MCODER (using a print USR 
Command) — the Basic will then be 


WARE SERVICES 
pm 


pon 


DCODER: 
£5.95 


Essentially a dissassembler for 
your machine code but with one 
important difference — it will 
relocate the code in whole or part 
to any other part of memory. 


ACCOUNTS: 
£4.95 
A superb program for your 
ZX81. Accounts is а complete 
home "act — doe 
everything but pay your bills! 
leal for use with QSAVE. 


compiled into machine code as you 


watch 


QSAVE: 
£15.95 


Now a well established best seller. Many 
testimonials its use and effectiveness. This 
hardware/software combination increases 
the locading and saving speed of your ZX81 
16 Times (to 4000 BAUD). This allows a 
16K program to load in only 29 seconds!! 
Also "included is a verify feature which 
means no more lost programs. No 
modifications to your ZX81 are needed to 
use Q SAVE. Operates with either 
machine code or Basic. Any programs 
you already have on tape can easily and 
quickly be translated into Q Save code 
ready for fast loading. The program can 
ipud with any memory — 16, zs. 64 

will operate on programs of any 
nat leven 48K which loads in 116 
secs). 


TEXT STAR: 
£12.95 


Another highly professional 
gram TP enhance your Dragon. 
'extstar gives you many more single 
key commands to make the writing & 
editing of your programs & text 
uicker and easier — eg. Line Swap, 
Lines, Sort Lines, Join Texts 
plus many others. This remarkable 
Program also gives you full word 
processing power — letters ENS 
Properly formatted, 1 
edited and printed all GS single 
key commands. 


KRAZY KONG: 
£3.95 
All machine code version of the 
pular arcade game. This program 
К к шге of the original 
and is very bist as fast. 


GHOST HUNT: 
£3.95 
Gobble your way through a maze — 


Ghosts, Power pills etc etc. Very 
fast. 


DRAGBUG: 
£9.95 
А monitor/disassembler for your Dragon. This is a 
useful software tool for writing, debugging and 
running machine code programs or subroutines. 
Features include display memory contents, alter 


memory contents, offset calculation, register 
display, disassemble memory, shift blocks of 


memory. 
An essential addition to your software library. 


STAR TREK: 
£7.95 
‘An advanced version of the popular game. Includes 
all the usual features and more — Photon 
Torpedoes, Phasers Battle Computer, Damage 
Reports etc.... etc... 


ZONIX: 
£12.95 


Sound effects for your ZX81. 

ZONIX is a hardware/software combination 
that allows you to write programs with real 
impact. 

‘The software includes two programs. 

1 A program set to produce Bombs, 
Missiles, Fire Engines, Tunes, Telephones 
and Sirens and the facility to make your 
own 

2 A program that turns you 2Х81 into an 
Electronic Organ. 

The hardware is an amplifier with volume 
control and loud speaker which plugs into 
the mic socket of your ZX81. 

The sounds can be actuated from within 
your programs with a simple command, 
They can also be of various lengths so the 
limit is only your imagination. 


DATAPLAN: 
£12.95 


This extremely powerful data filing 
згас Has Б written as a true 
'rofessional program. The program 
E handle over 100 records each of 
which can contain up to 10 lines of 
information. These can be auto- 
matically sorted, viewed, deleted or 
searched, The information can then 
be printed out in complete or part 
format as required. A compact and 
versatile program which has been 
proved by months of use in our 
offices. 


CHEQUE OR PO TO: PSS, 452 STONEY STANTON RD, COUENTR* 
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ТҺе amazing HX-20. 


How Epson beats 
the competition. 


What competition? 


T 
Bic? 


DOLUS 


= 


= 


ee 


The most complete portable computer available today. 


The HX-20 is a portable computer with a full size typewriter 


' keyboard, LCD Virtual Screen, printer and microcassette facility 


actually built in. A computer with a rechargeable power source that's 
large enough for writing programs and manipulating data virtually 
anywhere, yet small enough to carry in a briefcase. 

But don't let the size fool you The HX-20 is not a gimmicky toy or an excuse fora 
calculator. It's a precision machine using а full extended version of Microsoft BASIC 
with 16k RAM, optionally expandable to 32k and 32k ROM expandable to 64k, 
RS-232C and Serial interfaces. The А: 
keys brings ten separate program functions to your fingertips. 

Power to your elbow. 

The HX-20 runs on its own power supply for over 50 hours and can be easily 
recharged overnight, or whilst in use, with the ability to retain its memory in RAM 
even when switched off. . 

Keeping you in the picture. 

The LCD screen is unique — showing any 20 characters 
by 4 lines at a time — enabling you to carry out word 
processing or data entry as if you are using a large screen. 


HX-20 


PORTABLE COMPUTER 


SCI typewriter keyboard and five programmable 


Print Out. Built In. 

The 24 column dot matrix impact microprinter offers 42 LPM in a crisp, precise 
5 х7 matrix for perfect hard copies, Every time. And you can choose from a wide 
range of peripherals from bar code readers to acoustic couplers for total capability. 
Epson. Reliability through Research. 

You'll find our name on а highly successful range of computer printers. So you 
can be assured of the same quality and reliability through an oxtensive research 
programme prior to the launch of any Epson product. 

Write ог call us for further details and the name of your local stockist (because 
seeing really is believing) 


Just take a glance at the competition and you'll soon realise that the HX-20 is 
the most portable computer available today. 
Epson (UK) Limited 
Freepost, Wembley, Middlesex HA9 6BR 
Freefone: 2730. Telex: 8814169 


Extraordinary product. 
Exceptional quality. 


Bug-Byte programs make ideal 
Christmas stocking fillers! If you 
have a friend, or member of the 
family, who already owns a ZX81, 
Spectrum, VIC, Atom or BBC 
Micro they will be thrilled by the 
gift of one of our beautifully 
packaged, exciting cassettes. 


Whats more, Bug-Byte games are 
the best! Tens of thousands of 
contented customers testify to 
that, so do consistently hot 
reviews in the popular micro- 
press. 


If your game isn't shown, don't 
wony, we probably have more 
quality programs for more 
machines than any other software 
house, and new ideas are 
constantly being generated by our 
young, enthusiastic team of 
skilled programmers. 


WHERE TO BUY?— 
Look for the sign! 

Bug-Byte programs are 
AVAILABLE NOW from: 
All Laskys Stores Nationwide. 
Large branches of Boots and 
Cumy's Micro-C, plus over 100 
independent computer dealers. 
If you can't find а Bug-Byte dealer 
near you — then fill in the coupon 
opposite and order direct by post 
— and receive your free copy of 
our 1983, 16 page, full colour 
brochure, it's packed with lots of 
enthralling games for the whole 
family. 


= Also for your VIC: All VIC Programs — £7.00 each 
Backgammon including post and packing 
Another VIC in the Wall 


SOFTWARE : 


N SMALL PACKAGES! 


or the 
SINCLAIR ZX 81 
ZX SPECTRUM 


= 1 АЛХ 
| ا‎ 


ASSEMBLER 


| 


| 


| 


SOFTWARE 


ZX8] Prices: Mazogs — £10.00 
ZXAS Assembler — £5.00 
ZXDB Debugger - £6.50 
ZXTK Tool Kit — £6.00 

ZX Invaders — £4.00 


-— 


SOFTWAR 


Spectral 


Spectral Invaders — £5.00 
Spectres — £8.00 
'Aspect' Assembler — £9.00 
All prices include post and packing 


BBC Micro 


We have a large selection of 
programs for the BBC Micro (А 
and B models). Our new brochure 
gives a complete listing, so send 


Jj for your free copy today! Also see 


our huge range of software for the 
ever-popular Acom Atom! 


p 


VOUCHER 
with all orders 
of 2 tapes or more 


Please send me: 
| VIC Panic О Spectral Invaders O || 
VIC Asteroids O Spectres 
VIC Chess O Mazogs 
VIC Cosmiads 1 ZX AS 
OR the following: 


Ienclose S.A E. for Catalogue 


Dealers Discount Available 

ACCESS, BARCLAYCARD ORDERS 
WELCOME ON 24hr. ANSWERPHONE 
051-227 2642, 


or mail to: 

BUG-BYTE SOFTWARE, 

FREEPOST (No stamp req.) 
|| LIVERPOOL L3 ЗАВ. 


16К ог 48К КАМ... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 


graphics... 
From only 


£125! 


First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideallow-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 


Professional power- 
personal computer price! 


The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) ora massive 48K of RAM. 

Yetthe price ofthe Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return it later 
foran upgrade. The cost? Around £60. 


ZX Spectrum 


Ready to use today, 
easy to expand tomorrow 


Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together representa 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer—available now- is fully 
compatible with the ZX Spectrum. And 
ater this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 


Key features of the 
Sinclair ZX Spectrum 


@ Full colour—8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 


€ Sound- BEEP command with variable 
pitch and duration. 


€ Massive RAM -16K or 48K. 


@ Full-size moving-key keyboard all 
keys at normal typewriter pitch, with 
repeat facility on each key. 


€ High-resolution—256 dots 
horizontally x 192 vertically, each 
individually addressable fortrue high- 
resolution graphics. 


@ ASCII character set-with upper- and 
lowe?-case characters 


© Teletext-compatible—user software 
can generate 40 characters per line 
orothersettings 


€ High speed LOAD & SAVE- 16K in 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files. 


€ Sinclair 16K extended BASIC- 
incorporating unique ‘one-touch’ 
keyword entry, syntax check, and 
report codes. 


The ZX Printer- 
available now 


Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set - including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
Screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 


The ZX Microdrive - 
coming soon 


The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing. 

Each Microdrive is capable of holding 
up to 100K bytes using a single inter- 
changeable microfloppy. 

The transfer rate is 16K bytes per 
second, with average access time of 3.5 
seconds. And you'll be able to connect up 
to 8ZXMicrodrives to your ZX Spectrum. 

All the BASIC commands required for 
the Microdrives are included on the 
Spectrum. 

Aremarkable breakthrough at a 
remarkable price. The Microdrives аге. 
available later this year, for around £50. 


| BY РНОМЕ-Ассеѕѕ, Barclaycard or 


pec ftw: Trustcard holders can call 01-200 0200 for 
ZX S trum so are on personal attention 24 hours a day, every 
cassettes available now day. BY FREEPOST-use the no-stamp 


needed coupon below. You can pay by 


The first 21 software cassettes are cheque, postal order, Barclaycard, 


now available directly from Sinclair. 


а 


E 


How to order your ZX Spectrum 


Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt- and we 
have no doubt that you will be. 


Produced by ICL and Psion, subjects 


include games, education, and business/ | To; Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. ex 
household management. Galactic s z% ш 
Invasion...Flight Simulation...Chess. Qty Item Code Item Price Total | 
History...Inventions...VU-CALC...VU-3D Е & — E | 
А 47 programs T all Theres something Sinclair ZX Spectrum-16KRAMversion — 100 — 12500 
for everyone, and they all make full use = inclair7X S LABKE 8 ESE ГЕ 
of the Spectrum's colour, sound and Sinclair ZX Spectrum AK RAM Version 191 17500 x | 
graphics capabilities. You'll receive a Sinclair ZX Printer -— 3 ot _ 2 is | 
detailed catalogue with your Spectrum. Printer paper (pack of 5 rolls) i 16 11.95 | 
1 Postage and packing: orders under £100 28 . 2.95 p 
RS232/network zc ӘЙ orders over £100 29 4.95 | 
interface board Total £ 
This interface, available later this Please tick if you require a VAT receipt] 
year, will enable you to connect your *l enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
7% Spectrum toa whole пе ofprinters, *Please charge to my Access/Barclaycard/Trustcard account no. 
erm! and other computers. * Т 
-The potential is enormous. And the | #й OIE еррор AS ШЫ ТЕ pes peris] | 
astonishingly low price of only £20is рр 
possible only because the operating Signature | 
systems are already designed into the PLEASE PRINT 
ROM: |Name: Mr/Mrs/Miss | АН БЪЛ Ты [| 
x = (Address | | | ЇЁ | | [spe] ai | ү ы | 
— m [г Pass ШИ 
[ж кые ер АДЕ | I | d | | | | | voceor 
Sinclair Research Ltd, Stanhope Road, К н OS 
Camberley, Surrey GU15 3PS. FREEPOST-nostamp needed. Prices apply to UK only. Export prices on application. 


Tel: Camberley (0276) 685311. 
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TIMELESS TECHNOLOGY FROM ORIC TERNATIONAL 


omputer 


Challenge 


16 colours 
professional keyboard 

full graphics 

real sound 


А € Superb styling 
© Choice of 16K, or massive 48K RAM 


| @ Ergonomic keyboard with 57 moving keys | 
| Y i THE REAL 
_@ 28 rows x 40 characters high resolution COMPUTER SYSTEM 
| e Teletext/viewdata compatable graphics F > 
| ® 6 octaves of real sound plus Hi-Fi output & „95 
1 © Centronics printer interface and cassette port - 
| @ Comprehensive user manual 3 


I. OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: incl VAT 
| @ ELECTRONIC MAIL @ TELESOFTWARE € PRESTEL = 


COMING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SP 


FOR HOME: The ORIC-1 is the professional alternative for home computing, 
Superbly styled, the 57 key layout is based upon computers costing many times more 
УС thanthe ORIC, and will help the whole family to learn and understand computing, 

right from day one. The ORIC incorporates an improved version of Basic 

for ease of programming and use. For the enthusiasts the computer has laser 
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi 
output for incredible effect. The communications Modem will 
allow "Telesoftware, message sending, and Prestel use. 


FOR BUSINESS: The ORIC-1 is the answer to many 
day to day problems. Software is becoming available for 
payroll, accounts, stock-control, and many more systems 
to help your day to day business organising and control. 
In addition, the ORIC COMMUNICATIONS MODEM will 
allow you to access up to 200,000 pages of Prestel 
information, to send and receive ‘electronic mail, 
to book hotels, and flights (and pay for them) and to 
look at thedatest stock-market and share indexes. 
Im'short the ORIC-1 is a must for all businesses 
large or small. 
HOW TO ORDER YOUR ORIC-1: By phone: 
Just ring our telesales number Ascot (0990) 27641. 
By post: You can pay by cheque, postal order 
AGCESS — BARCLAYCARD — AMEX — DINERS. 


& Copyright ORIC PRODUCTS INTERNATIONAL 1982 


hether your interests lie in 
business, educational, scientific, 
control or games applications, 


this system provides a possibility for 
expansion which is unparalleled in any 
other machine available at present, com- 
ments Paul Beverley in the July 1982 
edition of Personal Computer World. 


The BBC Microcomputer can genuinely 
claim to satisfy the needs of novice and 
expert alike. It is a fast, powerful system 
generating high resolution colour graphics 
and which can synthesise music and 
speech. The keyboard uses a conventional 
layout and electric typewriter ‘feel! 


You can connect directly* to cassette re- 
corder, domestic television, video monitor. 
disc drives, printers (dot matrix and daisy 
wheel) and paddles. Interfaces include 
RS423, inter-operable with RS232C equip- 
ment, and Centronics. There is an 8-bit 
user port and 1MHz buffered extension bus 
for a direct link to Prestel and Teletext 
adaptors and many other expansion units. 
The Econet system allows numerous 
machines to share the use of expensive 
disc drives and printers. 


BASIC is used, but plug-in ROM options 
will allow instant access to other high level 
languages (including Pascal, FORTH and 
LISP) and to word processing software. 


A feature of the BBC Microcomputer which 
has attracted widespread interest is the 
Tube, a design registered by Acorn Com- 
puters. The Tube is unique to the BBC 
Microcomputer and greatly enhances the 
expandability of the system by providing, 
via a high speed data channel for the addi- 
tion of a second processor. A 3MHz 6502 
with 64K of RAM will double processing 
speed; а 780 extension will make it fully 
CP/M** compatible. 


The BBC Microcomputer is also at the 
heart of a massive computer education 
programme. The government has 
recommended it for use in both primary 
and secondary schools. The BBC Computer 
Literacy Project includes two series of 
television programmes on the use and 
applications of computers. 


There are two versions of the computer. 
Model A, at £299, offers 16K of RAM and 
Model B at £399 has 32K of RAM. 


For technical specification and order form, 
send stamped addressed envelope to P.O. 
Box 7, London W3 6XJ and for details of 
your nearest stockist ring 01-200 0200. 


Broader horizons 


BBC Model B Microcomputers are 
available for immediate despatch 
by courier to your door. 


If you would like to take advantage 
of our special delivery offer just fill in 
this coupon, but remember this only 
applies to the Model B, and only in 
the UK. Any other items have to be 
ordered on the standard order form 
or from a BBC Computer Stockist. 


BBC Microcomputer System Offer 
c/o Vector Marketing 

Dennington Estate 
Wellingborough 
Northamptonshire NN8 2RL 


Please send me by courier______BBC 
Model B Microcomputer(s) at £399 
including VAT and delivery. 


Cheque enclosed for £$... 

payable to BBC Microcomputer System 

readers a/c or charge 

ACCESS BARCLAYCARD 

UTNE LLLLELELI 
IS M EL "n 

Name. — 

Address, 

Postal Code... M 


Со Reg No 1403810 


The BBC Microcomputer System 


BBC Microcomputer System Offer, c/o Vector 


Marketing, Dennington Estate, Wellingborough, 


Northamptonshire NNB 2RL. 


"Model A has a limited range of interfaces but can be 
upgraded to meet Model B specification. 


is designed. produced and dis: 
tributed in the UK by Асот Computers Limited. 


ZX GAMES 


everal errors crept into my 

article ZX-81 Games Writing 
in the November issue of Your 
Computer. These are as follows: 

1. Program 2 — an open brackets 
symbol is missing in the Line 1 
Listing. This should be placed 
between Not and Clear. 

2. Program 5 — the graphics 
character before the second RND 
should be CHR$63h not a space. 

3. Hexloader — line 60 should 
read: 

60 PRINT AT 11,7;X;"spc.";AS(1 TO 2) 

Text should read: “То save typing 
both Rem statements type in line 1 
Rem 255 0s”. 

4. Frogger program — to Run the 
display Line 10 should be changed 
to: 


10 RAND USR 16701 
not USR 16702, as stated. 
Stuart Nicholls, 
Keynsham, 
Bristol. 


GREMLINS 


ете are some amendments to 

Rod Hopkin’s Spectrum 
Flight Simulator — December issue 
— which other readers may find 
helpful. Most of them arise because 
the screen construction plotting 
commands do not correspond en- 
tirely with those of the main 
program. 

Line 103; change address 23054 to 
23086 and similarly change lines 
8745 and 9521. 

8710 DRAW 84,0 instead of 86,0 
9657 DRAW 84,0 instead of 86,0 
In line 9651 A$=**” should read 

AS = "(12 graphic 5s)" 
Add the following lines: 
9658 PLOT 30,7: DRAW 28,0 
9501 POKE 23200,0 
There are also some errors in figure 
3: 

Line 24 FOR N=1 to 14 
should be: 

FOR N=1 to 16. 
To tidy up the screen display, the 
following line may be added to 
figure 3: 
1010 OVER 1 
1020 PLOT 31, 17 
1030 FOR О = 143 to 153: PLOT О, 
23:NEXT О 
1040 PLOT 143, 25: PLOT 152, 25: 
PLOT 153,25, 

1050 PLOT 152,33: PLOT 153,33 
1060 OVER O 
1070 PRINT PAPER 4; AT 18, 18; “О”. 
1080 PRINT PAPER 4; INK 7; 


AT 19, 18;"0" 
1090 FOR О = 143 to 152: PLOT INK 7; 
Q, 31: NEXT Q 
2000 OVER O S Rendall, 
АИ, 
Gwent. 


MACHINE CODE 


would like to make an amend- 
ment to figure 7, page 68 of the 
October issue. Lines 16540 to 16547 
are missing — these can be seen in 
program 5c immediately above the 
erroneous program 7. 
The code from address 16540 to 
16546 has been omitted. It should 


have been the same as in program 5 
above it, that is: 
16540 LD HL (NN) 42 12 64 
LO DE NN 17 3 0 
ADD HL DE 25 
Perhaps I can add two further 
points to the series which may help 
readers list and edit the program. 
We use 118 for the end-ofline 
marker and this, of course, will stop. 
the printer and Rem from going 
beyond the point at which the 
number first occurs. You can get 
round this problem by using the 
following technique: 


Required Solution 
LDAN62118 LDAN62117 
or INCA 60 
LDCN14118 LDCN14117 

INCC 12 


Only one point to watch. INC 
affects the flag variable. Also if you 
use the number 126 in your machine- 
code program, the five digits which 
follow it will not be shown on the 
screen. 

Sinclair uses this code to indicate. 
that a number follows, the number 
being stored in the next five 
addresses. If you now enter the code 
into the editor, parts will disappear. 
Solution — if you use the code 126 
in your program, you must not edit. 
the line. Try it, and see what 
happens. 

Kathleen Peel, 
Crowborough, 
East Sussex. 


HAUSER VIEW 


would like to point out a few 

factual errors in your interview 
with Clive Sinclair since it refers to 
an earlier interview with me. 
Sinclair’s claim in paragraph 2, page 
39 of your November issue that his 
display takes 8K to do exactly the 
same as Acorn's display does in 20K 
is incorrect. As some people know, 
our display has the following eight 


graphic modes: 
Model B only 

0 640 x 256 2-colour 
graphics and 80 х 32 text (20K) 
1 320 x 256 4-colour 
graphics and 40 x 32 text (20K) 
2 160 x 256 16-colour 
graphics and 20 x 32 text (20K) 
3 80x25 2-colour text (16K) 

Models А and B 
4 320 x 256 2-colour 
graphics and 40 x 32 text (10K) 
5 160 x 256 4-colour 
graphics and 20 x 32 text (10K) 
6 40 x 25 2-colour text (8K) 
7 40x25 Teletext display (1K) 


The Sinclair display has only one 
mode, and її can only display 40 
characters on the screen, giving 
neither the 80-character option 
necessary for word processîng, nor 
the 20-character option needed for 
demonstration to a number of people 
gathered around the display. 

The main shortcoming of the 
Spectrum display, however, is its 
lack of high-resolution colour graph- 
ics: since colour can only be assigned 
to character fields, as opposed to 
individual pixels as in the Acorn 
computer range, the colour 
resolution is only 32 х 44 = 1,408 


colour fields, as opposed to 160 x 
256 = 40,960 in the Acorn case. 

The lack of a palette, which allows 
instant colour changes on the screen, 
is another difference between 
Sinclair and Acorn. A palette is vital 
for animated graphics. 


І also found Sinclair's old 
advertisement in your November 
issue, which still compares the 


Spectrum board with the BBC 
board, claiming that the Spectrum 
“provides more power". In a recent 
test the BBC Computer was shown 
to be almost four times faster than 


the Specrrum. 
Although I think the Spectrum is a 
reasonable computer, Sinclair's 


claims that it is "more powerful" 

than the BBC Computer and that it 

can do with 8K of memory what we 

need 20K for, cannot be substan- 
tiated and are simply false. 

Hermann Hauser, 

Managing Director, 

Acorn Computers. 


PROGRAM NAME 


have been very pleased with Mr 

Alan Went’s Program Name for 
the ZX-81, November, page 110. 
However, some of your readers may 
have been having problems with it. 
It will work perfectly with the 
improved ROM, but with the 
ninal ROM — the one with the 
arithmetic bug — it will only work in 
Fast mode. In Slow mode it will 
print rubbish and sometimes crash. 
This is because it incorporates a call 
to the Fast routine and this was 
moved when the ROM was improved. 

If you have the original ROM alter 
the beginning of line 10 to 

LET A$ — "CD200F 
or use the program as it is, but then 
execute the instruction Poke 
16515,32. In both cases the begin- 
ning of line | will then appear as 
REM LN 4? 

Tt is also worth mentioning that 
the routine does not alter the print 
position and so can be embedded 
easily in a fancy presentation. For 
example: : 

10 PRINT "PROGRAM TITLE: ” 

20 RAND USR 16514 

30 PRINT "7 
will produce: 

PROGRAM TITLE: “NAME” 

Finally, the program is not relocat- 
able, as it incorporates calls to itself, 
but I will leave that up to the readers" 
intelligence. 


G J W Cunliffe, 
Horsham, 
West Sussex. 


BBC FACTS 


п reply to С A Bobker’s letter, 

November, there are some facts 
that I feel should be corrected. I own 
a BBC Micro and, although I do 
agree that it is expensive, I do not 
agree with his comments on BBC 
Basic. 

Overall, the BBC Micro mixes the 
best of both worlds. G A Bobker also 
said it was preferable to buy cheaper 
computers, hence more. He 


YOUR LETTERS 


suggested a ZX-81 as an example of 
this idea, but I can tell you from 
personal experience that Sinclair 
Basic is even more non-standard 
than BBC Basic is supposed to be. 
An example of this is using XS(...) 
instead of the standard Mid$, Left$ 
and Right$, which the BBC uses, for 
string slicing. 
P М Exell, 
Great Missenden, 
Buckinghamshire. 


ZX LOAD 


iny thousands of ZX-81 users 
are still plagued by the 
machine's inability to Load and Save 
regularly. The problem seems to be 
that the TV is emitting a very power- 
ful mains hum, which interferes 
with both tape recorder and com- 
puter. Try this: first of all, type 
Save "Filename", then insert the 
Mic lead from the ZX-81 into the 
appropriate socket in the recorder. 
Next, insert a small earphone into 
the earphone socket on the recorder. 
Now, turn off the TV and allow it to 
cool down. Press Play/Record and 
Newline. You will know then the 
Saving is complete, from the sounds 
coming from the earphone. 
This done, the program should 
Load back with little difficulty. 
Robert Lazarus, 
Harrow, 
Middlesex. 


ONE-LINER 


nu Glaister's strange Spect- 
rum One-Liner, page 25 Nov- 
ember issue, creates its spectacular 
graphics by a software bug which 
can, however, produce several useful 
results. The fault stems from the 
angle portion of: 


PLOT x,y:DRAW a,b,n*PI 


if large odd values of n are used. 
But when n=63 an octagon is 
drawn, inscribed on an imaginary 
circle whose diameter is defined by 
the line joining (x,y) and (x+a, y+b). 

If the value of n is altered to 189 
an eight-pointed star is drawn. 24, 
56 and 72-pointed stars can be 
drawn, using appropriate values of 
n. The following program shows the 
effect clearly by drawing a 3D view 
of an octagonal conic: 

10 LET n 

20 FOR а = 120 TO 30 STEP -10 

30 PLOT 55,27 : DRAW a,a,n*PI 

40 NEXT a 

The list below shows the values of 
n that produce well-defined shapes. I 
have not yet been able to produce 


any sharp images of odd-sided 
polygons or stars. 
n 
Octagon 63 441 567... 
Ssidester 189 315 693 819 . . 
24sidestar 105 147 273 357 . . 
56 side star 225 279 297 
72sidestar 301 343 . ... 
Alan Marley, 
Ruislip, 
Middlesex. Wi 
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Blank Hitachis 
greet Spectrum 


SOME SPECTRUM OWNERS have found 
that they are unable to get a colour 
display on their colour televisions. 
The Spectrum’s colour signal 
appears to be incompatible with cer- 
tain makes of colour television built 
overseas. The problem has been re- 
ported with TVs from Hitachi, 
National Panasonic, Toshiba, 
Grundig and Telefunken, although 
it does not occur on every model in 
these manufacturers’ ranges. 
Sinclair says that although the 
Spectrum was tested on a variety of 
different makes, it could not have 
been expected to have covered all 
television manufacturers. However 
Sinclair is now considering pub- 
lishing a list of recommended makes. 


Sinclair gives 
fiction prize 


WHEN THE SINCLAIR fiction prize 
was first announced many people 
wanted to nominate Clive Sinclair 
himself for promising 28 days 
delivery on the Spectrum. 

Now, with machines available over 
the counter at large branches of W H 
Smith the real winner can be 
revealed. Death is part of the Process 
won Hilda Bernstein £5,000 for a 
piece of fiction based on the grim 
reality of her battle to win human 
rights for women and blacks in 
South Africa — the country she and 
her husband fled in 1964 after he 
was arrested with Nelson Mandela. 

Mandela is still in the prisons of 
South Africa’s apartheid regime. 


Customised to 
public speaking 


CHATTERBOX IS THE NAME of a new 
phoneme speech synthesiser for the 
ZX-81 and Spectrum micro- 
computers. Unlike speech packs 
which provide a number of already 
formed words, phoneme speech syn- 
thesisers supply the component 
sounds of a word vowels, 
diphthongs and consonants. You need 
to be a skilful programmer to take 
advantage of phonemes but they 
allow you an unlimited vocabulary. 

William Stuart Systems, the manu- 
facturer, says that an average of six 
bytes will store the phoneme codes 
for а, spoken word, so 10K bytes 
would store over 1,600 words. 

The system includes an amplifier 
and a loudspeaker and has sockets 
for a speech recognition unit and a 
music synthesiser, also supplied by 
the manufacturer. It costs £56.53 
from William Stuart Systems Ltd, 
Dower House, Herongate, 
Brentwood, Essex CM13 3SD. Tel: 
0277 810244. 


NEWS. 


Casio’s £80 light-weight PB-100 
joins personal-computer club 


[3] Ex кя 
E m 


L 


Casio INSISTS that the PB-100 is а 
personal computer and not just a 
glorified calculator. A cheaper and 
slightly less powerful version of the 
FX-700P, the PB-100 runs Basic and 
can take up to 544 program steps. 


which works out to be around 2K. 

Like programmable calculators it 
allows up to 10 programs to be 
Stored at a time and retained in 
memory when the power is shut off. 


Programs can also be held on tape if 


When a plug-in RAM pack is added 
it offers a maximum of 1,568 steps 


a cassette interface is bought as an 
extra. 


DCP Products who supply a range of accessories for the ZX-81 has 
developed this multiple interface pack for the Spectrum, the DCP 
Interspec. It includes an eight channel analogue to digital converter for 
joysticks or temperature sensors, eight-bit input and output ports, four 
relay outputs for high-current control and four buffered switch inputs. 

There is also a 15-way connector at the rear of the pack which can 
control up to four more accessories as it stands or, with a few additional 
components, up to 255 other devices. 

DCP's other new product is a Spectrum version of their speech pack 
for the ZX-81. This offers the letters of the alphabet, the numbers zero to 
a million, and a few other common words and sounds. By plugging in up 
to three Word Pack ROMs vocabulary can be extended to several 
hundred words. 

The Interspec and Speech Pack, which cost £39.95 and £49.95 are 
available from DCP Products, 2 Station Close, Longwood, Norwich, 
NR13 4AX, and from many ZX dealers. 
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The PB-100 is remarkably light 
and compact, weighing just over 4 
ounces measuring 9.8 by 16.5 by 0.7 
cm. and costing less than £80. It has a 
12 position LCD display and а 54 
key alphanumeric keyboard, with 
single-key entries for Basic 
commands. 


When in ROM, 
Oric EPROM 


se ti کرت‎ th i m m 


AT LAST ORICS are now streaming 
off the production line to start 
meeting the 250,000 orders already 
placed for the £99 colour micro. 
The first few thousand do not have 
the final ROM chip but an EPROM 


instead. John Tullis, 
director of Огїс Products 
International is confident that 
“users will not be able to tell the 
difference". 

Oric decided to blow the EPROMs 
as soon as the design of the ROM 
had been finalised rather than have 
to wait another month for the 
production ROMs to be delivered. 

At first Oric plans to concentrate 
production on the 16K and £175 
48K models but a 32K machine at 
£140 is also planned. 


managing 


WS. 


Double-Dutch RAM 
expansion for Vic-20 


NORMALLY THE VIC-20 has a maxi 
mum memory capacity of around 
28K and this requires an expansion 
take an 8K and 16K RAM 
her, Now a Dutch firm 
has produced a RAM pack which 


will be sold through the Spectrum 
dealer chain for £100. 

Accessing an 8K bank involves 
Poking the bank number into a 
single memory location. Should you 
feel cramped with 64K there is even 


Hig 
to hold all the Aces 


h Street dealers 


The Jupiter Ace has overcome initial 
production problems and is now 
being delivered in numbers. Aces are 
now beginning to appear in high 
street stores. Jupiter Cantab is 
producing 3,000 units a month. The 
Cambridge based company hopes to 
phase out mail-order deliveries and 
handing over distribution to several 
large chains, including Lasky’s and 
Greens. 

Software for the Ace is also on the 
way. Steven Vickers, who designed 


the fast Forth micro with Richard 
Altwasser, and three other software 
writers are developing a range of 
games and educational programs to 
be released shortly. 

Meanwhile Remsoft has already 
released three tapes for the Ace. 
Programs include a disassembler, 
games, and a simple database with 
tape storage. They are available 
direct from Remsoft, 18 George 
Street, Brighton BN2 1RH. 
Telephone 0273 602354. 


gives the Vic 64K RAM. 

It uses the technique of bank selec- 
tion to switch in different banks of 
memory into one area of the memory 
map. When the cartridge is plugged 
in 24K is directly visible to Basic; a 
further 40K can then be accessed by 
switching in blocks of memory, 8K 
at a time. 

The cartridge has been developed 
by Electronic Supplies, 
Utrechtseweg 129, 6812 AA 
Arnhem, Holland. In this country it 


Stack Commodore Supercharger 


a possibility of creating 152K RAM 


with two 64K cards, one mother- 


board and a few standard expansion 


YOUR. 
COMPBUTIER 


TOP 20 


Game 
WFlight 


cartridges. 


Company Machine 


imulationPsion ^ ZX-81 
۳ H H Sinclair — ZX-8l 
Lines, Circles and Fills mE 
— А Bug-Byte ZX-81 
Sts x Л as com- Artic 2X-81 
а 20 ех- WiTime Gate Quicksilva Spectrum 
ar E and2, in one Escape New 
= rtridge, the Supercharger Plus Generation Spectrum 
Vickit 1 is Stack’s version of Шынап, Abersoft Spectrum 
Commodore’s Programmer TM T 
Vicki: 2, like Commodore's Supe itk р: Э. Spem 
Expander, supplies a high- Pack Tech. 
resolution graphics mode with com- pony era 
mands such as Line, Circle and Fill. Spectres Bug-Byte Spectrum. 
As well as incorporating all the | | WiHoppit Com- 
commands from both kits, the modore — Vic-20 
Supercharger Plus includes an extra WBonzo До eas 
3K RAM and allows 8K and 16K Td Td 
RAM packs to be connected. It costs | | Mbefender Rabbit иод 
à FAR z umbo 
£49, or £45 without the 3K КАМ. Pilot Thom EMI Atari 
Also available from Stack is a ac Man Atari Atari 
40/80 column board for the Vic-20. MStar 
This gives a 40-column monochrome Raiders Atari Atari 
display on a TV or 80 columns on a @Meteors Acomsoft BBC 
monitor. It costs £115 from Stack WSpace 
Computer Services Ltd, 290. Ware ii Bug-Bje BBC 
Derby Road, Bootle, Liverpool L20 | | eS 
d AES Attack Dragon Dragon 


8LN. Telephone 051-933 5511. 
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gU DE 
SOMPUTIE Dene 


Just getting started in computing? Or perhaps you're Facilities provided on the Sinclair ZX81 and 
already pretty knowledgeable and would like to extend Spectrum, Vic 20, Acorn Atom and BBC micro have 
your programming skills. Either way Your Computer been examined in article after article, providing a 
back issues can help to fill your need for reliable and, comprehensive introduction to all the most popular 
above all, relevant information about home computing. home computers. Just run your eye down the Contents 
Every issue contains reviews of new computers, of our back issues and you'll see what we mean. 
software evaluations, and surveys of add-on equipment 
together with informative articles which tell you how to To order back issues complete the coupon at the foot 
get to grips with graphics, sound and machine code of this page and send it with your remittance to the 


programming. address shown on the coupon. 


January 1982 

Reviews: BBC micro; Wordprocessing on Atom; Morphy у. 
Champion (chess computers). Game — Treasure House. 
Education — 2X81 programs for school use, Vic-20 Software 
2X81 Graphics. A-D conversion. Interview — Kenneth Baker. 


February 1982 

Survey: 2Х Software. BBC Graphics. 2Х81 Animated Graphics 
Vic 20 Music. Game — Dominoes. How to write chess openings. 
Atom Programming. Rubik's Cube on 2X81. Interview — Kerr 
Borland 


April 1982 

Survey: ZX Ports. Sorting on ZX-81. BBC Graphics. How to write 
an Adventure Game. Atom line labelling. Game — Nim for ZX81 
and Apple Il. Interview — John Baxter 


May 1982 

Survey: ZX Software. How to write a chess program. Games — Vic 
20 Tank Battle; Magic Squares. How to show off your 2Х81. 
Joysticks for the ZX81. BBC Graphics. How to write a word 
processing package. Interview — Richard Turner 


June 1982 

Reviews: Sinclair Spectrum; Vic 20 Software; ZX-81 Keyboards. 
Games Vic 20 Mars; Othello on Flexidisc. Atom Utilities. ZX81 
machine code monitor. How to build a portable computer 
Interview — Ron Bissell 


July 1982 

Survey: Atom Software. Spectrum Graphics. ZX-81 Colour Board 
Games — Dog Race: Genie Guessing Game; Simon Challenge. 
BBC Sound. ZX-81 Dis-assembler. Programs for ZX-80. Interview 
— Richard Altwasser. 


August 1982 

Review: Dragon 32. Survey: Vic memory expansion. Spectrum 
Sound Games — Demon's Domain; Vic Duck Shoot. ZX-81 
machine code (Part 1). Atom file handling. Ecological modelling. 
BBC techniques. Interview — Tony Baden 


September 1982 

Review: NewBrain. Spectrum Software. Sound on ZX-81. Games 
— Vic Dambuster; B-52 Bomb Run. Vic-20 Assembler. Spectrum 
Disassembler. ZX-81 Indexer. ZX-81 machine code (Part 2). 
Midwich MC control computer. Interview — Hermann Hauser. 


October 1982 
: Reviews: Sanyo PHC range; MPF-II; Commodore 64; Colour 
i i е complete and return the Genie. Survey: BBC Software. Atom Forth. Pascal for Basic users. 
[оер any ofiera mack не реке comp i ч 2Х word processing. Games — ZX-81 Pinball; Vic Catacombs. 
coupon printed below. Prices per copy including post and packing are: Atom text. BBC control Key. Spectrum Assembler. 2X 81 machine 


United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail) code (Part 3). Interview — Douglas Adams. 
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i " To: General Sales Dept., Room 108, IPC Business Press Ltd., 
Issue (month) MM Quantity required Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 
Please send me the back issues detailed left - for which 1 
enclose cheque/PO for £ payable to 
IPC Business Press. 
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Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 


Spying on the 


uM ч 


Just 


Cheltenham HQ 


mg E 


yards away Britain's top spies are hunting for 


moles but Simon Beesley finds Cheltenham's 


computerniks are still in 


CHELTENHAM AMATEUR COMPUTER Club 
meets at Prestbury Scout HQ along the road 
from GCHQ, the government's electronic 
eavesdropping centre and scene of the recent 
spy scandal. GCHQ is probably the largest 
employer of computer personnel in the district 
but hopes that some of them might make an 
appearance at the Scout HQ were frustrated — 
the centre has its own microcomputer club, a 
BBC users’ group. 

The Cheltenham club passed through a 
fallow period when they were uprooted from 
their normal premises in a local technical 
college. They tried to run weekly meetings 
from an annexe which closed at 8.30. Attend- 
ance flagged as a consequence. 

Matters have improved now that they are 
securely lodged in the scout hall. A notice 
above the entrance to the hall bore the ominous 
legend: “Due to rain damage all members 
must keep off the roof’. Your Computer’s 
representative did not enquire whether this 
referred to the club’s normal proceedings. 
Certainly at this month’s meeting none of the 
15 members attending showed any inclination 
to start climbing. 

Peter Manolescue of The Business House, 
Gloucester demonstrated the Sirius, the 16-bit 
business micro. Computer clubs often invite 
dealers to demonstrate their machines. The 
drawback to this is that dealers are unlikely to 
take the most objective view of the machines 
they sell and usually cannot give as good a 
review of them as the experienced user. 

Nonetheless Peter Manolescue gave a lively 
demo which developed into an informal dis- 
cussion. Conversation ranged over the use of 
micros in schools, the merits of word pro- 
cessors and the future of keyboard input. 


league with the badgers. 


Members showed particular interest in the 
high quality graphics which the 800 by 400 
resolution of the Sirius permits. 

Also on show was the HX-20, Epson’s very 
impressive portable computer. It had been 
brought down from Compec that morning and 
at the Prestbury Scout Hall was making one of 
its first public appearances in the provinces. 

The Club’s members display a range of 
computing interests. Steve Smith has built a 
home micro around a Z-80 processor which 
runs Tiny Basic in 2K. Although his attempt 
to make a teletext adaptor for the micro failed, 
he has successfully built a thermal printer for 
it using wood for some of the parts. 


primary school, bemoaned the lack of 
adequate software for schools. She had just 
written her first educational program on the 
BBC Micro, a music multiple-choice test. Her 
next move is to include sound in the program 
when she has mastered the complexities of the 
BBC’s Sound and Envelope statements. 

Club meetings are usually based around a 
talk or demo. They also hold meetings devoted 
to members’ micros and programs. A BBC 
night is planned following the success of their 
Sinclair night held earlier this year. Further 
information from Mike Hughes (Cheltenham 
75213). 


Local society news 


Harrogate ZX users 


THE HARROGATE ZX Users’ Club meets fort- 
nightly at the PHAB Club in Mornington 
Terrace, Harrogate. Although they are 
primarily interested in Sinclair micros they 
welcome other users. Contact Peter Richmond, 
7 Dragon Parade, Harrogate HG1 5BZ. 


Bolton computer club 


THE RECENTLY-formed Bolton Computer 
Club holds weekly meetings in Room E4/24 at 
the Bolton Institute of Technology. Member- 
ship is £1 per annum and there is a 20p 
admission charge at some meetings. The 
majority of members are home micro hobbyists, 
but anyone who has any computing interests 
can attend. Contact Roy Mumford on Bolton 
493682 or Dave Atherton on 0942 876210. 


Ribble Valley 


THE RIBBLE Valley Computer Club is a new 
club in North Lancashire. They meet on the 
second and fourth Mondays of the month at 
Pemble Carpets, West Bradford. Further 
information from Ian on Clitheroe 25933. 


North London 


THE NORTH London Hobby Computer Club 
co-ordinates a number of different user groups 
and computing courses. These include Basic 
and machine-code programming courses, a 
Women’s Computer Group, and meetings for 
novices, Vic and Sinclair users. Send for a 
prospectus to The Secretary, Department of 
Electronics and Communications Engineering, 
The Polytechnic of North London, Holloway 
Road, London N7 8DB. [| 
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A must for anyone who wants to take 
their Spectrum to the limits — and beyond 


The = вашы Handbook 


The Spectrum Handbook offers its readers the 
opportunity of һагпеѕѕіп the power of the most 
exciting micro of the decade — The ZX Spectrum. 
Dr Tim Langdell believes that the machine’s wide- 
ranging potential should be available to all 
Spectrum owners — not just those with previous 
computing experience. His step-by-step introduc- 
tion opens the world of the Spectrum to beginners, 
whilst the wealth of hints and tips, exciting 
programs and comprehensive machine-code and 
applications chapters makes the book essential 
reading for even the experienced programmer. 


Contains more than 80 programs 
224 pp £4.95 (paperback) 


This picture has been 
produced from a single 
line of Tim Langdell's 
Spectrum Handbook 


Available through bookshops everywhere. 
Should you experience any difficulty please 
fill in the order form below. 


ORDER FORM | 1 enclose my cheque/postal order for £ 
To: Department O1C (Please make your cheque/postal order 
George Philip Services Ltd payable to George Philip) 
Arndale Road 
Wick, Littlehampton, Name 
West Sussex BN17 7EN Address 


Please send m copy/copies 
of THE SPECTRUM UM HANDBOOK 

by TIM LANGDELL 

at £5.45 per copy (post paid) 1 Please allow 28 days for delivery 


CENTURY 
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RESOURCE 


LOOK INTO the window. The year is 1993 and 
the only place you can find anything remotely 
like the micro you had in 1983 is an antique 
shop. 

You pull out of your pocket a credit card- 
sized communications, information and re- 
sources centre and ask it why anybody 
bothered with home computers when the only 
way of communicating with the beast was to. 
type in instructions by hand, or use a crude 
joystick. 

After a discernible pause while the resource 
centre tries and fails to work out whether you 
were just being sarcastic, some archive film of 
the early days of home computing appears on. 
the resource card's screen while a patronising 
commentary tells how the pioneers struggled 
against insufficient memory and bug-ridden 
programs back in the days when men were real 
men and RAM wobbles were real RAM 
wobbles. 

1983 marks a turning point in the history of 


TOMORROW'S 


WHATS ON THE 
FOR HOME CON 


home computing. In February the number of 
micros in Britain will break the million barrier 
for the first time. Over the course of the year 
the introduction of cheap mass-storage 
systems and telecommunication links between 
micros and databases will make cheap home 
Computers into useful working tools, while 
both the hardware and software to be intro- 
duced over the next 12 months will make 
today's computer games look positively stone 
age. 

Now that home computers are here to stay, it 
is time to consider how they may develop over 
the next 10 years. Other than looking at tea- 
leaves there are three ways of assessing this. It 
is possible to extrapolate present design trends 
and combine them with what individual 
information companies are planning as their 
next products. Such is the speed of advance in 
microcomputing that this becomes impossible 
for time spans of more than a year ahead. 

Secondly, if your examine the continuing 
improvements of silicon chips and the 
research into even faster and more compact 
computing units, organised in superior ways, 
you can make a reasonable estimate of the 
crude power of the home computers of the 
1990s. Thirdly 10 years is roughly the timelag 
between the first laboratory experiments on a. 
theme and its general introduction. Computer 
games were being played in laboratories in 
early 1960s but it was 1972 before the first one 
— Pong — appeared on general release. 

Likewise the personal computer was de- 
veloped in the mid-1960s but it was 1975 
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before Steve Wozniak founded Apple. On that 
basis the laboratory research work carried out 
between 1973 and 1983 should give a clue to 
what will be commercially available before 
1993. 

In general, computer hardware produces 10 
times as much for any given price as it did 
three years ago. This trend has been consistent 
for the last 30 years so we can expect the 1993 
model to be 1,000 times as powerful as today’s 
machines. Although software develops much 
more slowly, for the first few years micro 
software can jump a stage. As they grow more 
like minis and mainframes in their power they 
can adapt offthe-peg suites of programs 
written for their larger relatives. 

The first major step forward this year is as 
old as the disc, but the widespread intro- 


duction of 3in. and 3.5in. microfloppy drives 
for between £150 and £200 will make mass- 
storage systems accessible to home computer 
owners. By 1984 the price of a drive should be 
less than £100. At the lower end of the market 
Sinclair’s Microdrive when it finally appears 
should be a great improvement on present 
cassette-based systems. 

Video discs are also becoming a fashionable 
Storage medium because of their ability to 
illustrate interactive games, promotions or 
education programs with real film. Philips 
Laservision can store the equivalent of 54,000 
still TV pictures on one disc. Sony has already 
released its SMC-70 video disc-based 
computer system in America, where Ford and 
General Motors both use similar video-disc 
computer systems to sell cars. In Britain one 


firm is selling an interactive video disc-based 
system to teach medical staff how to diagnose 
illnesses. 

At present the cost of such systems is pro- 
hibitive but there is hope. 

In March Philips and Sony hope to wipe out 
the market for conventional LPs by launching 
a new 4.75in. laser disc and player. Already 
some record manufacturers plan to use the 
laser discs for a screen display to go with the 
record. It would be comparatively easy for 
software houses to put their programs on these 
new Compact Discs and incorporate real film 
sequences in interactive adventure games. 
Projected prices are in the region of £10 per 
disc, and although the players will originally 
cost £400 once they start selling in numbers 
prices will drop below £200. 


1983’s real innovation though will be com- 
munications between micros at a reasonable 
price. In February Oric will start delivering 

' £60 Modems to бг on the Oric 1. This will 
make it possible to buy a colour computer and 
a Modem together for less than £160. 
Micronet 800 is another scheme to deluge 
computer owners with relatively cheap 
Modems, which starts this month. Before the 
summer Sinclair also hopes to join the 
Modem-makers' club. 

In each case the motivation behind the 
scheme has been to sell software which can be 
downloaded from the phone much more 
cheaply and conveniently then by buying a 
cassette or cartridge and loading that in. If the 
technology is taken advantage of, it could be 
used to connect your home micro to vast data- 
bases containing most of the information you 
could ever need. You could send and recieve 
electronic mail to and from anyone else with a 
micro and a Modem. You could play inter- 
active computer games against an opponent 
who might live in another city. 

As 1983’s home micros become more 
competent a new type of software will 
emerge to take advantage of the possibilities. 
Sinclair hopes to introduce a home doctor on 
the ZX-83 which will ask the patient what his 
or her symptoms might be before sorting 
through a base of information to eliminate 
most possibilities and following up likely leads 
with more questions. 

At the end of the “surgery” the computer 
would produce a list of possible causes of the 
symptoms in declining order of probability. 
Such an expert system could be described as 
exhibiting artificial intelligence — a term 
which will be ruthlessly exploited and twisted 
out of all recognition by computer product 
sellers. 

There is already an adventure game for the 
Spectrum called The Hobbit which the 
publishers describe as having AI. To be fair 
the adventure is apparently every bit as 
imaginative and entertaining as the publisher’s 
claims for it. 

Atari’s Chief Scientist Alan Kay believes 
that however good the hardware is, home 
computers will never reach their potential 
unless Basic is discarded. Despite the evidence 
he thinks that for every child who takes to 
programming with enthusiasm there are a 
dozen who are put off by the time it takes to 
produce anything interesting in Basic. 

“The last thing we want to do is bring up a 
generation of kids who hate computers 
because they had to learn Basic." Equally he 
has little faith in the “grown-up” languages 
which he thinks will become available on 
home computers over the next two years. Kay 
developed Smalltalk — а tool-building 
language which encouraged the young to make 
maximum use of the computer’s capabilities, 
and which has recently become available on 
the larger micros. Soon it will migrate to the 
home computer. 

Making the most of manipulative languages 
will mean that the home computer will start to 
acquire a whole new paraphernalia to make the 
user interface more friendly than a keyboard. 

It is already quite simple to persuade a 
modern micro to respond to a few simple 
spoken commands. The computer does not 

(continued on page 37] 
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TD E A S EOL VE чт OT? 


AUTOMATIC TAPE CONTROLLER 
АХ 99 FOR THE SINCLAIR 2X81 


The ZX99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data } 
files. This is achieved by using the remote sockets of the tape М 
drives, controlled by USR statements ог commands. N ow on ly 


@RS232C INTERFACE 
The ZX99 has an RS232C output allowing connection with £49. 95 


any such printer using the full ASClIcharacter code (you can 
now print on plain paper in upper or lower case, and up to plus 
132 characters per line) at a variable baud rate up to 9,600 £2-95p«p 


e SPECIAL FEATURES 

There are so many special features it is difficult to list them 

all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 

DIAGNOSTIC INFORMATION: To assist in achieving the 

best recording settings. € ZX99 SOFTWARE 


The ZX99 contains a 2K ROM which acts as an extension to We now have available “Editor 99", a quality word processing 
the firmware in the Sinclair ROM. The ZX99's ROM contains program including mail-merge, supplied on cassette for £9.95. 


the tape drive operating system and the conversion to ASCII Also following soon: 

for the RS232C output. * Stock Control (October) 

There is an extension board on the rear to plug in your ВАМ * Sales Ledger (November) * Debtors Ledger 
pack (larger than 16K if required). The unit is supplied with * Business Accounts * Tax Accounting 
one special tape drive lead, more are available at £1 each. Dept. YC5 Data — Assette, 44 Shroton Street, 


London NW1 6UG. 01-258 0409 


@FERGUSON CASSETTE RECORDER £28 inc. p&p. 
Tested with ZX81, Acorn, BBC, Dragon етс. etc. 
Features: Din, Ear, Mic. and Remote sockets, 
Tape Counter, Tone Control, Built-in Mic., 
Autostop. Battery/mains. Recommended by 
Acorn for use with BBC computer. 


@STAR DP8480 
RS232C (SERIAL) £285 plus £6 
Securicor delivery 
CENTRONICS (PARALLEL) £265 
plus £6 Securicor delivery 
М This professional printer works with almost апу 
N computer with very good upper and lower case 
| а 8 € 80 column width (10 paper) © 2,000 SHEETS OF 
| @ Switchable — Tractor or Friction Feed PRINTER PAPER 


@ 80 chrs. per second £19.50 plus £3.50 p&p. 
gel 236. a @E690 REVOLVING CASSETTE RACK 


Single — £2.99 (holds 32 tapes or 20 in cases) 
Double — £5.99 (holds 64 tapes or 40 in cases) 
Treble — £8.99 (holds 96 tapes or 60 in cases) 
Quad — £11.99 (holds 128 tapes or 80 in cases) 


All plus £1 p&p. 
= mus a Se a uu uw AMA 


ORDER FORM Dept үст Data — Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 
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data-asettes 


44, Shroton Street 
London NWI 


Tel 01-258 0409 


@BBC CASSETTE LEAD 
7 pin plug to two 3.5mm plugs and one 2.5mm plug. 
Only £2 inc. P & P. 

Other leads available — please telephone. 


COMPUTER CASSETTES 


High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available 


C5—35p  С10—37р  C12—38p 
C15— 39p  C20—41p С25 – 43р 
C30 — 44p 


P&P 10% (min. charge £1.50) 
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(continued from page 35) 

have to understand anything about meaning to 
respond to clearly-spoken, single-word com- 
mands — Speak to your Spectrum Your 
Computer November 1982. As home comput- 
ing becomes more popular though, the 
temptation to do away with input through the 
keyboard will increase. 

Even on mainframes the problems of 
recognising a word out of the stream of noises 
humans make when they are communicating 
with each other have not been totally solved. 
We distinguish similar-sounding words 
according to the context in which they are 
spoken. Until we start building computers 
which have somehow soaked up the same sort 
of picture of the world as the people talking to 
them, context will still prove a problem. 
Meanwhile much of the most successful work 
in speech recognition is classified because of 
its obvious defence and security applications. 

Computer-generated speech is by contrast 
now a much easier problem. The Detroit dalek 
sound is aleady a thing of the past. Acorn's 
Kenneth Kendall speech chip is only the first 
of many voices that will humanise the sound of 
silicon. 

Despite the low price and apparent appeal of 
the light-pen most computer-makers believe 
that a more modern approach is necessary. 
Sinclair for instance was considering making a 
light-pen available as an accessory but now 
research is concentrating on building complete 
systems of software and hardware designed to 
make the use of computers as easy as pen and 
paper. 

One approach which the home computer- 
makers are thinking of borrowing from the 
minis is the mouse. The mouse itself is small 
and hand-held and can be moved around on 
the desk very much like a pen on paper. It 
produces a cursor on the screen which moves 
around as the mouse is moved across the desk. 
А few single controls on the mouse are enough 
to move sections of text or a design around on 
screen. In future the mouse could also be 
designed to read in text as required from a 
sheet of paper on the desk. At present even on 
minis the mice are connected by wire or fibre- 
optic link to the computer. The mouse will 
become far more effective once the physical 
connection can be discarded. 

Since 1975 the home computer has changed 
out of all recognition but the television display 
which the user relies on has improved very 
little. Essentially the television or monitor is 
still the heavy box which it always was, 
displaying a small picture which you have to 
stare at. Now advances in flat-screen displays 
are changing all that and making light-weight, 
portable computers with builtin screens 
possible. Before the end of the decade it will 
be possible to produce a pocket-sized 
computer which could project a wall-sized 
display. 

Sinclairs much delayed flat-screen project 
will be producing pocket televisions by next 
spring. We can expect flat screens to appear 
not only in Sinclair's computers over the next 
few years but in many others. The Japanese 
seem to favour large liquid-crystal displays for 
their flat screens but Sinclair relies on a 
flattened cathode ray tube with the electron 
gun displaced to one side. By 1984 he 
envisages making a 4ft. colour flatscreen 


The shape of 1983 
The machines released this year will offer 
more for less and are likely to come with | 
useful applications already on board — there 
are hints that Sinclairs ZX-83 project may 
come with a built-in word processor. Price | 
cutting will continue — the ZX-81 or its 
equivalent could cost £25 complete by the 
end of the year and Binatone insists that it is 
still going ahead with the £50 colour 16K 
micro despite delaying the launch from 
January to March. 

Now Binatone plans to launch two other 
machines at the same time as the £50 Micro. 
Acorn hopes to finally launch the £150 | 
Electron in February with a portable versioi 


Колына 8 5 
to come in the summer. Portability will be an Grid's Compass points the direction for 1983. 


important theme this year. Sinclair is keeping 
his cards to his chest but the features he has 
previously mentioned — Sinclair Interview 
November Your Computer —. still suggest 
that a small briefcase computer is a likely 
shape for the ZX-83. Nigel Searle, Sinclair's 
Research Director, will only say that while the 
Spectrum evolved from the ZX-81 the ZX-83 
“will enter a new section of the market.” 


Apple is considering launching a new 
machine in the £200 price band, and Mattel 


makers of the Intellivision may hot up the 
competition with a £100 Spectrum 
contender. Commodore is again threatening 
to release the Max games machine at £100. 


television. You could then hang your game of 
space invaders, or a flight simulator, on the 
wall. 

By the end of the decade computer 
enthusiasts will be expecting their machines to 


be throwing up realistic three-dimensional | 
displays. It is unlikely that people will still be | 


prepared to sit and wear red and blue glasses 
night after night — although one American 
company is producing arcade computer 
generation games which do require this — so, 
much research is proceeding into three- 
dimensional display. 

Holographic techniques offer some promises 
in the long term but in the meantime the 
problem of three-dimensional display has 
produced some ingenious ideas. In America a 
laser has been used to illuminate rapidly 
rotating panels to give an illusion of depth. 
Rudiger Hartwig of Heidelberg University is 
using a variation of this to create a real three- 
dimensional display. A helix in a column spins 
at high speed while a laser illuminates it from 
above. By deflecting the beam across the helix 
at high speed an apparent line can be created 
inside the column. An electro-mechanical 
deflector is sufficient at present to generate 
lines, spirals and helixes in the column. 
Eventually Hartwig will use three lasers to 
produce colour with electronic deflection to 
speed up the process and hence produce 
higher definition. 

In the late 1970s Massachusetts Institute of 
Technology used a mainframe to simulate the 
order of computing power which would be 
available in the home by 1990. A system called 
Dataland was developed which allowed the 
computer to go soft. You just had to sit in an 
armchair in front of a wall-sized TV display 
showing everything from a pocket calculator 
to a phone and a photograph album. Either 
using your voice or just pointing you could 
choose an item off the wall and then control it 
either on the wall display or on a small 
monitor by your chair. 


To make a phone call for instance you would 
ask for the phone — which need never appear 
as a hard object — and when it appeared on 
your monitor you could have the choice of 
dialling the number yourself by pushing the 
buttons as they appeared on screen or by 
asking the computer to find and dial the 
number of a particular person for you. 

If you chose to look at your photo album 
you could direct the computer with the 
minimum of fuss to blow up any picture you 
might want across the wall. Such a system 
with built-in word processors and expert 
diagnostic systems would hold a database of all 
the information in your house, making it easily 
accessible. It would also have links with large 
external databases in case you wanted 
information it did not have. 

This computer would also be the entertain- 
ment centre for the home. Not only could you 
ask it to put on a particular television program 
but you could ask it to find and show an old 
film — downloaded from a rental agency. 

All this depends on microtechnology 
continuing its exponential growth. All other 
things being equal there are two ways to make 
chips which will produce more computing 
power for less money. Either you must 
increase the speed at which the individual 
components, or logic gates, on the chip 
switch, or you must fit more of them on to a 
chip. 

At the moment 250,000 gates can be fitted 
on to a single 10mm. square slice of silicon but 
new photographic techniques are increasing 
this density all the time. Hewlett-Packard now 
believes that such a slice could support the 
million gates needed for a 64-bit processor. 

Meanwhile the military in particular are 
examining the possibility of using gallium 
arsenide instead of silicon to produce chips 
which will work five times as fast. In Britain 
the acronym-happy Ministry of Defence is 
funding the VHPIC programme to produce 
very high performance integrated circuits — 
while the American Defense Department is 
spending $200 million on VHSIC — 
developing circuits which will be 100 times as 
fast as present. 

Although these developments take time to 
filter down from military to commerical use, 
— from the killing business to the business of 
making a killing — the time lag before new 
wonder chips appear in micros is decreasing. 
all the time. As the U.S. Commissioner of 
Customs put it, with unnerving enthusiasm 
“The same technology which brings us the 
{continued on page 39) 


YOUR COMPUTER, JANUARY 1983 37 
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Every High-Res. Plot Position numbered 
(45,056 Pixels). 


600 User definable grids per pad. 


- Every Print Position 
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It will improve your ZX SPECTRUM graphics 
in ways you wouldnt believe possible. 


Your new ZX Spectrum is literally packed with sophisticated graphics. And for ZX users (whether Spectrum or ZX81) we still market Printer 
Colour. High resolution. Plot: Draw. Circle. Border. Ink. Paper Colours. Paper at £ less than Sin 
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a set of seven colour pens! 


The simple way to get serious 

Spectrum Graphics can become very complex, so before you start to 
program the best way is te work it out on a Print ‘n’ Plotter and save ali 
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ZX PRINT 


See the show for just 60p! 
To demonstrate the graphic possibilities with the SPECTRUM JOTTER 
have produced a cassette-based Demonstration program for only 60р 
€ VAT and P&P). Why not send for a copy, or order it tc 
your JOTTER? 
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guide to the subject. 


ches of 
EC2* Georges 
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(continued from page 37) 
likes of Pac-Man is scaring the hell out of our 
enemies.” 

Beyond 1993 the possibilities become more 
exotic — home computers which could in 
some way be described as alive. Plant matter 
will reappear in micros for the first time since 
Commodore gave up making Pets in wooden 
cases. The American bio-technology company 
EMV Associates hopes to produce biochips by 
the end of 1983. Using an electron beam EMV 
plans to deposit microscopic circuit designs on 
to protein. As the circuits will operate in three 
dimensions they have a potential capacity 
10,000 times greater than their silicon 
equivalents. 

It is not only the materials of which the 
insides of the computers are made which may 
become more biological. Technologies which 
begin to look more like the organisation of 
living creatures than machines are being 
developed. 

Human beings have a nervous system made 
out of components which are inherently much 
slower than those of a computer but because of 
the way that the system is organised even the 
most powerful computers may never be able to 
compete with human beings in reacting intelli- 
gently to stimuli if they have to cope with 
inputs serially. 

Parallel processing could speed up com- 
puters by many orders of magnitude and make 
them easier to interface to the real world. 
Parallel processing has always proved 
impossibly difficult to implement up to now 
but one British researcher expects to 
demonstrate a working system this year. 


Is there life in biochips? 


The concept of a living, self-replicating, 
computer existed in the realms of science- 
fiction long before companies like IBM and 
Genex began to intimate that a microchip 
with a biological, rather than a purely 
chemical basis, was a possibility under serious 
research. 

A team at Warwick University, headed by 
theoretical physicist John Barber, is working 
on а biochip design that could be implanted 
in the human body. It would monitor minute 
changes in the calcium ions as a result of 
heart muscle action, thus providing early 
warning of a heart attack. 

It may one day be possible to use chips to 
correct electrical signals in the human body, 
sorting out damaged nervous systems. After 
Serious operations, such as open-heart 
surgery, or where the patient is under 
intensive. chemotherapy, it is useful to 
monitor the body's potassium balance as 
this is linked to neural disorders. Since 
potassium produces ions in electrolysis a 
microchip could be implanted to perform the 
function of an electrode, thus measuring the 
level. 

What does Dr Robertson of Edinburgh 
University, recipient of a £1.78 million SERC 
grant for microchip research think of the 
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"natural" biochip? “That technology will add 
something new to our capability. The 
interesting thing will be to see the integration 
of our new organic materials with 
straightforward silicon material.” 

While Dr Robertson is involved with the 
straightforward silicon materials, Professor 
Gareth Roberts and Dr Mike Petty at Durham. 
аге in the forefront of making Langmuir 
Blodgett films — a basic technique in biochip 
technology. 

To make a Langmuir Blodgett film, first 
take a long-chain organic stearic acid with a 
carboxyl group of molecules at one end and a 
methyl group at the other. A soap film is a 
good example. Put it on the surface of water 
and the carboxyl group floats — the other 
end sinks. So the film's molecular chains 
point upwards. By applying lateral pressure 
you can form a raft. This can be pulled off on 
a substrate, making a chip which is thinner 
and more efficient than the all-silicon ones — 
the film is only one molecule thick. 

The departure from silcon is significant. 
Silicon oxidises easily, hence its current 
popularity for microchip construction when 
compared with more trickly substances like 
gallium arsenide or indium phosphate. But if 
these Langmuir Blodgett techniques are 
successful they may sound the knell for the 
seath of silicon. 


In Japan biological computers are taken 
seriously enough to form part of the plan for a 
fifth generation of computers. The Research 
Development Corporation is funding Hiroshi 
Shimuzu who has coined the term bioholonics, 
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MC 370M R.G.B. COLOUR MONITOR 


14” Colour Monitor with a full 2 year guarantee, 
moulded in a stylish cabinet to match your 


computer. 


The Advantages of Pure R.G.B. 


80 x 25 Charictor display 


Crisp definition on colour graphics 


Degaussing facilities 


Permanent link to your computer 
3 x the band width of your normal TV 


CABEL ELECTRONICS LTD., are 


CABEL ELECTRONICS LTD., 
MOUNT ROAD, BURNTWOOD, 
WALSALL, STAFFS WS7 0AX 
electronic Tel: 021 308 7075 TLX: 339671 


or the study of self-organising life phenomena, 
to describe his research. Many experts predict 
that by the end of this century computers will 
need to combine biological organisation with 
biological materials. 


manufacturers of a complete range of colour and 
monochrome monitors with 10 years of experience 
within the television industry, our 2 year guarantee 
proves our faith in our products. 


REC. RETAIL PRICE £289.00 inc. VAT 
& Postage 

See us at the Which Computer Show 
stand No. V23 

Ring us for immediate delivery, most major credit 
cards accepted. 
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Super Expander commands 


Auto — displays and increments line num- 
bers automatically. The user can specify 
the starting line number and the interval 
between lines, if not then the starting line 
defaults to 100 and the interval to 10. 

Renumber — automatically renumbers all 
the program lines including the Goto and 
Gosub references, starting at the line 
number specified and at the increment set 
by the user. 

Delete — can delete a single line, or all the 
lines specified between a starting and 
finishing point, or all the lines from a 
Starting point to the end of the program. 

Find — searches the program for a specified 
Basic command, character, or character 
string, and displays all the lines in which it 
appears. 

Change — searches for a Basic command or 
character string and replaces it with a new 
command or string. 

Edit — changes from program mode to edit 
mode, which alters the function key 
commands, 

Key — allows the user to alter the commands 
assigned to the function keys. The 
information assigned to any one key must 
be 10 characters long or less, and an 
automatic carriage return can be included 
in the function. 

Help — displays the line in which an error 
has occurred during program execution 
and highlights the error in reverse 
characters. 

Dump — displays all the variables and their 
values in the order in which they were 
defined, except those in arrays. The value 
of a variable can then be changed by 
over-writing it. 

Trace — displays the program line number as 
it is being executed in a small window at 
the top right-hand corner of the screen. 
The Shift or Ctrl keys slow down the 
display if it is too fast. This is useful for 
finding infinite loops within a program. 

Step — halts the program after each pro- 
gram instruction, displays the line numbers. 
associated with that instruction and the 
first line number of the next instruction. 
The Shift or Ctrl keys cause the next 
instruction to be executed. 

Off — cancels the Trace and Step modes. 

Prog — changes the assignments of the 
function keys to normal Basic commands. 

Merge — loads a previously stored program 
or subroutine from disc or cassette and 
incorporates it into the program already in 
the Vic's memory. 

Kill — cancels the functions of the 
cartridge, but leaves the assignment of 
the function keys unaltered. It is 
necessary to inhibit the cartridge during 
normal program operation because mem- 
orising information for diagnostic mes- 
sages such as Help increases execution 
time. 

Ctrl A — scrolls up a listing. 

Ctrl О — scrolls down a listing. 

Ctrl L — blocks out all the characters to the 
right of the cursor on a line. 

Ctrl N — blocks out all the characters on the. 
screen after the cursor. 

Ctrl U — blanks out the line on which the 
character is positioned. 

Ctrl E — inserts information between quot- 
ation marks on a program line. 
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IF YOU WANT to upgrade your Vic-20, expand- 
ing the memory must be a priority. А screen 
expansion and some aids to programming in 
Basic and machine code are also often near the 
top of Vic-owners' shopping lists once they 
have tired of cartridge games. 

With the Commodore expansion system a 
3K, 8K or 16K memory pack can be plugged 
directly into the back of the Vic to give a 
maximum on-board memory of 21K, 19.5K of 
which is available for Basic programs. In order 
to expand to 32K a motherboard with six 
expansion slots can be plugged into the back of 
Vic allowing the 3K, 8K and 16K cartridges to 
be used together. This leaves three slots avail- 
able for utility cartridges such as the pro- 
grammer's aid, machine-code monitor, and 
games packs. 

When the Vic has been fully expanded to 
32K only 27.5 is available for Basic programs 
because the area of memory occupied by the 
3K RAM pack is no longer used. However, it 
is still available for storage of machine-code 
programs, and for Peeking and Poking values 
to, so you could store an alternative character 
set or several screens of information there. 

One of the main criticisms of the Vic is its 
22x 23 screen display, and a 40-column option 
has been long awaited. The Beebox was one of 
the first attempts, but was expensive and the 
manufacturer has now gone out of business. 
Stack Computer Services has stepped into the 
breech with a 40/80 column X 25 row mono- 
chrome card. 

As soon as Commodore’s Super Expander 
cartridge is plugged in you have 3K of extra 
RAM. The function keys assume eight single 
keystroke commands, which you can redefine 
if necessary. Nine new Basic commands are 


VIC-20 ADL 


How much should 
you spend 
upgrading your Vic? 
Ken Ryder reviews 
the possibilities. 


available for plotting and colour control. 
Eighteen commands become available for the 
production of sound and music, and seven for 
reading values of sound and colour registers, 
including inputs from devices connected to the 
games port such as joysticks and light-pens. 
The pre-assigned function-key commands 


are Graphic, Color, Draw, Sound, Circle, 
Point, Paint and List. These may be changed 
using the Key command to any 128-character 
string, including a carriage return if required. 
If you do not want to use those graphics 
commands in a program, the function keys 
could be used to enter standard Basic com- 
mands instead such as Next, Goto, Print, and 
Gosub. 

Unfortunately, the cartridge does not use 
the highest resolution available on the Vic, 176 
X 184, but reduces the screen area slightly to 
20 rows by 20 columns, giving a maximum 
resolution of 160 x 160. Presumably 
Commodore did this to reduce the screen 
memory overhead. Then for some reason they 
divided the screen into a 1024 x 1024 co- 
ordinate system with its origin in the top left- 
hand corner of the screen. As there are only 
160 х 160 possible plotting positions this 
means that several co-ordinates occupy the 
same pixel. 

Graphic selects one of the four graphics 
modes. These are: normal text, medium 
resolution, 80 х 160, multi-colour graphics 
allowing any of the 15 colours on the Vic to 
be used, high-resolution mode, 160 x 160, 
allowing only the eight keyboard colours to be 
used, and high-resolution multi-colour mode 
which allows the mixing of the high-resolution 
and medium-resolution multi-colour options. 
All of the modes except normal text require 
3K RAM for the screen. 

There are four colour registers available and 
a number from 0-15 can be stored in each, 


specifying a colour. Register 0 holds the 
screen colour, register 1 holds the border 
colour, register 2 holds the character colour 
used for plotting points and register 3 holds 
the auxiliary colour which also can be used for 
plotting, but only in multi-colour mode. The 
Color command sets the values for these 
registers. 

Point plots a point on the screen at specified 
co-ordinates, Several points can be plotted us- 
ing a single Point command, but all will be the 
same colour. The colours available and 
resolution depend upon the graphics mode 
selected. Region changes the character colour, 
register 2, to any of the eight keyboard colours 
in high-resolution mode, or any of the 16 
colours in multi-colour mode. 

Draw plots a straight line from one set of co- 
ordinates to another, for as many points as can 
be specified in an 88 character line. It can also 
be used to plot lines from the finishing points 
of previously drawn shapes and circles. Circle 
is an extremely powerful command allowing 
the user to draw circles, ellipses and arcs on 
the screen. 

Paint fills an enclosed area with a colour 
starting at specified co-ordinates within the 
area. If the co-ordinates are outside the area, or 
the area is not fully closed then the whole 
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screen will be painted. Again the colours 
available depend upon the graphics modes. 

Char permits strings of text to be displayed 
on the screen whilst in high-resolution or 
mixed mode. This facility is not available in 
medium-resolution multi-colour mode. ЅспСіг 
— clears the graphics screen. 

'The number and range of colours available 
in each graphics mode is a little complicated. 
The screen consists of 20 x 10 double-height 
blank characters, and there is a colour block 
associated with each character. In multi-colour 
mode medium-resolution plotting can be 
performed in any of the colours specified in 
registers 1, 2 and 3 against the background 


colour of register 0 and any of the 16 colours 
can be entered in each register. Thus four 
colours can appear on the screen at one time. 

In high-resolution mode plotting can only be 
performed in the character colour registers, 
and only the eight keyboard colours can be 
used. During a program the character colour 
can be changed using the Region command, 
but if two points of different colours try to 
occupy the same colour block such as two lines 
intersecting, some interference will occur. 
With careful programming it is possible to use 
all eight colours on the screen at one time. 

In high-resolution mixed mode only regis- 
ters 0 and 2 can be used for plotting, and all 16 
colours can be specified. If the colour set in 
register 2 is one of the keyboard colours, all 
points will be in high resolution. If it is one of 
the other colours, plotting will be in medium 
resolution. Again if points of different colours 
or resolutions try to occupy the same colour 
block some interference may be produced, but 
with care it is possible to use all 16 colours on 
the screen at one time. 

The music capabilities of the Vic are greatly 
enhanced by the Super Expander cartridge. 
The Sound command controls four voices and 
their volume, and can be used to produce two 
or three note chords. Each voice is allocated a 
three-octave range, which at first sight appears 
to give nine octaves. However some of the 
octaves overlap giving a five-octave range. 

Entering Music Mode with the Ctrl and 
Г1 keys, converts keys A, В, С, D, E, F, С, 
#, $, Р, О, V, 5, О, К. into musical 
commands. Keys A-G play the natural notes 
A-G. If # is pressed before the note a sharp is 
played, if $ is pressed before the note then the 
note is flat. V controls the volume of the note 
and R is a rest or silent period. The duration 
of the note or rest is determined by tempo, Т. 
Any of the four “‘voices” can be chosen with S, 
and any of the three octaves in its range with 
0. S302V5T9 A, plays A sharp of voice 3 in 
octave 2 at volume 5 for time 9; approximately 
4 seconds. 

All of the musical commands can be dis- 
played on the screen by entering P, and this 
can be cancelled by Q. These commands can 
be entered directly at the keyboard, or they 
can be combined in a string and executed by a 
Print statement within a program. 

There are also several commands which can 
be used to read the colour and sound registers, 
or test the condition of various peripherals 
(continued on next раде) 


YOUR COMPUTER, JANUARY 1983 41 


= ĖĖ 


{continued from previous page) 
that can be plugged into the games port. Rgr 
reads the mode set by the Graphic command 
and Rcolr reads the values of the registers set 
by the Colour command. Rdot reads the 
colour of any point on the screen and Rsnd 
reads the values of the four voice registers and 
their volume as set by the Sound command. 
Rpot reads the values of any paddles or 
potentiometers connected to the user port and 
returns a number in the range 0-255. Rpen 
reads the X, Y, position of a light-pen on the 
screen and Rjoy reads the position of a switch- 
type joystick and its fire button. 
Documentation consists of a 22-page booklet 
which describes each command complete with 
а small programming example. If you are 
thinking of buying a 3K expansion pack and 
want to use your Vic for graphics and sound, 
spend an extra £5 and buy the Super Expander 
cartridge — it is well worth it. 


The Vic-20 Programmer's Aid Cartridge is a | 


useful tool for writing, editing and debugging 
Basic programs. When first plugged into 
the Vic or expansion board it has no effect and 
must be initialised to gain access to the extra 
commands. This is achieved by Typing 
SYS28681 followed by the Return key. Those 
of you familar with the Vic memory map will 
realise that the area starting at location 28681 
normally resides in an 8K block of RAM, if 
fitted. If you have a fully expanded Vic the 
last 8K block of RAM will be unavailable 
when using the Aid cartridge, allowing only 
Basic programs of 19.5K or less to benefit 
from it. 

After initialisation the cartridge is in 
program mode and the function keys are 
assigned 12 useful Basic commands such as 
Goto and Gosub. Normally only eight 
function keys are available, the other four, 
F9-F12 are obtained by holding down the 
CTRL key and pressing the function keys. 
The Edit mode is entered by typing Edit, or 
by pressing the Ctrl and F1 keys together. In 
this mode the function keys are assigned 
special editing commands, which cannot be 
included in Basic programs such as Delete, 
Find and Step. 

The function keys simply allow single- 
keystroke entry of commands and do not limit 


the commands available. The user can even as 
sign his own commands to the function keys if 
desired using the Key command. 

The cartridge comes complete with a 15 
page instruction book describing each new 
command, together with a short programming 
example. The final section uses a dice- 
throwing program as an example of how to 
write and debug a Basic program using the 
features of the cartridge. 

Anyone writing long complicated Basic pro- 
grams of 19.5K or less will find this cartridge 
invaluable. The time and effort saved in 
program development could soon cover the 
cost. 

Vicmon as the cartridge is affectionately 
referred to in the documentation, is similar to 
the Programmer's Aid, except that it simpli- 
fies the writing and debugging of assembly 
language programs rather than Basic. Typing 
SYS24576 followed by a Return initialises the 
cartridge, again the last 8K RAM block is 
occupied by Vicmon. 

The function keys are not assigned any 
values. Upon initialisation the screen displays 
the contents of the 6502 registers, that is the 
program counter, status register, accumulator, 
index register X, index register Y and stack 
pointer. The commands offered are single 
Characters followed by various parameters 
such as start or finish addresses, op-codes, 
operands and hex values. In fact all operands 
must be preceded by $. 

Vicmon should not be confused or com- 
pared with a full assembler/editor. It is a 
simple aid for the production of short machine- 
code programs or subroutines. For anyone 
who has tried hand assembly and a Basic 
loader for machine code this cartridge is 
heaven sent, reducing nervous breakdowns to 
a minimum. Although as all operands must be 
entered in hex, a decimal to hex conversion 
command would have been welcome, but I 
suppose you can't have everything. 

At £35 this cartridge appears expensive 
when compared with some cassette-based 
assemblers, however, you are paying for the 
reliability of quality firmware. Also the 
cartridge can be plugged directly into your Vic 
and is immediately ready for use, leaving 3.5K 
RAM for your program. In contrast a 16K 


RAM pack may be required to load a good 
software assembler. 

The documentation assumes the same layout 
as the previous cartridges. It is aimed at the 
reader who is familar with 6502 assembly 
language, but not an expert. The cartridge 
commands are presented in alphabetical order, 
leading to some page flicking, as some of the 
earlier commands refer to others further on in 
the text. Some important information, 
although obvious, is missing. For instance the 
M command can be used to create word tables 
or blocks of data as well as editing them; an 
example of the format required for each form 
of addressing would be beneficial; for con- 
ditional branching only the address to be 
branched to need be specified, this is only 
implied in an example; all two-bit addresses 
are entered MSB,LSB rather than LSB,MSB 
as in some assemblers. 

Stack's 40-column card plugs directly into 
the back of the Vic or any expansion-board 
slot, and comes complete with its own video 
chip to control the display, 2K RAM for the 
screen memory, and the normal Vic/Pet 
character set in ROM. The card uses the 
Autostart facility of the Vic and if no action is 
taken at power-up the display is automatically 
in 40-column mode. Various key combinations 
during power-up will obtain the 80-column or 
normal Vic configurations. The display can be 
changed at any time, either directly from the 
keyboard or under program control. 

"The card comes complete with monitor and 
UHF output sockets, either of these together 
with the Vic's normal UHF output can be 
used to drive two separate televisions or 
monitors. For example a program listing or 
a table of results can be displayed on the 40/80- 
column screen whilst a graph is plotted on the 
other. 

The card also offers a couple of other useful 
features. The screen can be set to give 
automatic line spacing, and if the normal Vic 
Screen is not required the 1.5K memory 
normally allocated can be used for Basic 
program storage, also the lower 3K of RAM 
can be used for Basic giving the Vic a true 32K 
expansion potential. Obvious uses are word 
processing, communications, business appli- 
cations and education. 


CONCLUSIONS 

Commodore's cartridges are well pre- 
sented and constructed, the firm- 
ware is professional and bug-free. 

Wi The approach of the documentation 
is far superior to that of the Vic-20 
user manual, including contents, 
introduction, examples, summary 
and indices, but the demonstration 
programs could be better. 

@ The Super Expander Cartridge offers 
good value for money and should be 
purchased in preference to a plain 3K 
RAM pack. It would be a great ad- 
vantage if the Super Expander func- 
tions could be included with 16K 
RAM instead. 

Wi The Programmer's Aid offers many 
useful editing and debugging 
features, but can only be used to 
develop programs up to 19.5K in 
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length. This limitation may well 
restrict its market. 

E The Machine Code Monitor will 
appeal to anyone wanting to develop 
Short assembly language programs. 
It falls nicely between the two 
extremes of hand assembly/Basic 
loader, and a full assembler/editor. 
The cartridge limits the maximum 
possible program RAM to 22.5K but 
this should be no real restriction to 
assembly language programs. 

@ Stack's 40/80-column board is а 
welcome addition to the Vic range of 
accessories. However, the cost, 
monochrome display and inability to 
give high-resolution graphics, 320 x 
192, may fail to appeal to the home 
user market. 

Wi Vic owners should consider their 
expansion plans carefully. If you are 


only interested in Basic programming 
and do not require high-resolution 
graphics, it seems pointless to buy a 
ЗК RAM pack as it will not be 
available for Basic when expanding 
above 6.5K. 

Mi Expanding above 19.5K may be а 
waste of money and RAM if you 
want to use the Programmer's Aid, 
because the top 8K of expansion area 
is occupied by this cartridge when in. 
use. If you are only interested in 
assembly language then Vicmon may 
be all you need, plugged directly into 
the back of your Vic the 3.5K on 
board will go a long way. 

Wi The Programmer's Aid, Super Ex- 
pander and Machine Code Monitor. 
each cost £34.95, 3K of RAM costs 
£29.95 and the Stack 40/80-column 
card costs £115. Li 
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MICRO 
INSTANT 
MACHINE 
CODE! 


Yes, it’s true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 
For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 


THE BBC MICRO 
REVEALED 


By Jeremy Ruston 


'...destined to become the bible of all BBC microcomputer 
users. . .’ (Personal Computing Today). If you've mastered the 
manual, then this book is for you. Just £7.95 


LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 


By Tim Hartnell 


‘. . takes you further into the cloudy areas of the BBC machine 
than anything else I've yet seen...’ (Computer and Video 
Games). If you're just starting out in the world of programm- 
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just £6.45 


Interface, Dept. YC 


44-46 Earls Court Road, London W8 6EJ 
Please send me: 


{ ) INSTANT BBC MACHINE CODE-tape and book—£34.95 
( ) THE BBC MICRO REVEALED -Ruston-£7.95 


( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM- 
Hartnell—£6.45 
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SPECTRUM 


Make the most of your Spectrum, with these 
acclaimed books from the experts! 


PROGRAMMING YOUR 
ZX SPECTRUM 


Tim Hartnell and Dilwyn Jones 


More than 100 routines and programs, 230 pages, and value 
for every Spectrum user. Learn how to make the most of 
user-defined graphics (with a Pacman-like program, 
DOTMAN), sound, colour, and such commands as ATTR, 
SCREENS and BRIGHT. From the co-ordinator of the National 
ZX Users’ Club, Tim Hartnell. Just £6.95. 


THE SPECTRUM 
SOFTWARE LIBRARY 


60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 


By David Harwood 


Arcade games, intelligent board games, brain games and 
utility programs. They're all here in this massive collection of 
60 tested programs for the Spectrum, compiled by Interface 
columnist David Harwood. Just £4.95. 


Interface, 

Dept.,YC 

44-46 Earls Court Road, London, W8 6EJ 
Please send me: 


( ) PROGRAMMING YOUR ZX SPECTRUM- £6.95 
( ) THE SPECTRUM SOFTWARE LIBRARY £4.95 


( ) A sample issue of INTERFACE, the monthly magazine 
published by the National ZX Users’ Club—£1.00 
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South London’s Largest 


MicroComputer 
Centre 


Colour Computer 
* 40 Columns x 28 rows. 
аа P eee * Microsoft Basic Language. 
PV MEME x 8 Foreground 
para аага: 
manans”. aa + 8 Background Colours. 
d. T teet we * Built-in Sound Synthesiser. 
bt besser x High Res Graphics. 
* Teletext-Prestel 
Compatible. +» 


16K Microsoft Basic Phone! 
Come in 32KMicrosoftBasic £139.95 
for a Demonstration. 48K Microsoft Basic & Forth £169.95 


— Limited Stocks Available. 
DRAGON 32K New Software coming in all the time. 


H New Vic Software New Atari Software 
Krazy Kong! Shamus CID £21.80 
Dodge Kong's barrells as you climb the stairs. Preppie CID £19.95 
STD VIC. Joysticks. £6.99 Beta Fighter ; c £18.50 
Exterminator! Mouskattack D £31.50 
Blast the centipede while dodging the spider Hazard Run С £21.50 
amongst the toadstools. Fast action. Jumbo Jet Pilot Rom £35.95 
STD VIC. Joysticks. £6.99 Golden Gloves G £20.50 
Anti-splatter-matter! Pacific Coast Highway CID £21.80 
Make space invaders look like childs play, superb Canyon Climber CID £21.80 
graphics. STD VIC. Joysticks. £6.99 Choplifter D £25.50 
Vikman My First Alphabet D £29.95 
Choose one to three ghosts. Rasterblaster D £22.95 
STD VIC. Joysticks £6.99 Submarine Commander Rom £35.95 
Escape (Labyrinth) £6.99 Slime CID £21.80 
Dodge Cars £6.99 Кеагдиага CID £15.50 
Bomber £6.99 Micropainter D £25.50 
Invasion £6.99 Shooting Arcade CID £21.80 
Raceway £6.99 Protector D £21.80 
Alien Panick £6.99 Nautilus CID £21.80 
Quirck £6.99 Chicken CID £21.80 
Target £6.99 Frogger CID £31.50 
Search £6.99 Crush, Crumble, Chomp CID £22.95 
New EMI Cartridges Temple of Apshai CID £30.95 
River Rescue £24.95 EMI Darts (е £19.95 
Music Composer £24.95 EMI Soccer Rom £29.95 
Send for VIC price list. All Prices Inc. VAT. £ 
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5K £137.95* |(5K+16K £185.95*|| 16K £199.95 | 


inc. basic inc. basic 


*includes 5 Free programmes. 
Vic Cassette £44.00 Vic Disk Drive New 
Vic Printer £229.00 Low Price £299.95 
16K RAM Pack £49.95 


Commodore 64 
64K Colour Computer 
in stock now £345 


0W 


VW 
3 
ma 
PA main Commodore 


Or: New 500 series 
Dealer r New 700 series 


Business Computers. 


Cased 
typewriter 3 
keyboard £29.95 


16К КАМ £29.95 Printer £59.95 


art exchange 


t 
r excellent f old machine. 


We offe h for you 


deals or cas! 


All Prices inc. VAT. 
3 Eden 


VISION SIORE Kingston-on-Thames, Surrey. 
546 8974 


Tel: 01- 


COMMODORE VIC-20 


ATARI 400 


LDN! 


HEROES 
eee) 


Basic Cartridge £34.90 
Atari 800 16K inc. Basic £399.00 
Atari 800 48K £469.95 
Atari410 Cassette £49.00 


Atari810 Disk Drive £299.00 
Atari 822 Printer £199.95 


Plus Daisy Wheel and Dot Matrix 


ў | printers for the Atari range. 


Atari 400 
Typewriter keyboard. 
Now available 
EMI Subm 


Direct easy replacement 
for standard keyboard 

EMI Jumb 

Incredible 


£78.95 


arine Commander 
O-Jet Lander. ` 
Games for Atari. 


mmes 
frware progra | 
s in stock. We carry ш 

ae widest range with contin 


demonstrations. 


Over 900 so 


Mail Order — send for our 
comprehensive list. 


Access! 


Barclaycard 


Instant Credit 
Available 
subject to status 


Walk Precinct, 


ЕЕ 
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GRAPHICS TABLETS 


How often have you wanted to 
input a picture or a design 
straight into your home 


computer? Simon Beesley 
evaluates two products for the 
BBC and Sinclair machines 
which claim to allow you to do 
just that. 


GRAPHICS TABI 


THE RD DIGITAL TRACER enables pictures to 
be drawn or copied to the Spectrum's screen. 
It consists of a mechanical arm which is 
hinged at the base and the middle and can be 
mounted on a drawing board. At each joint of 
the arm there is an angular transducer. Signals 
sent by the transducers are digitised by an 
interface board, plugged into the rear of the 
Spectrum. The board has a connection to take 
a ZX Printer or Microdrive. 

The kit also includes a software cassette, an 
instruction booklet, a tracing sheet and a 
template for aligning the tracer with the 
tracing sheet. 


Drawing program 


Once you have loaded a drawing program 
you can transfer a picture to the screen by 
moving the head of the tracing arm. 

Probably the most important question to 
answer is how easy is it to transfer an outline 
to the screen accurately. The tracer picks up 
movements within an area 30cm. by 20cm. 
Since the Spectrum’s resolution is 255 pixels 
by 175 this gives just over a millimetre per 
pixel. The arm certainly responds to 
movements this small, but achieving an exact 
screen copy depends more on how much fine 
control the arm’s action allows. 

As with a joystick, the problem is to strike a 
balance between too much give and too much 
resistance: few people can manage to control a 
joystick steadily if it moves too freely, and, on 
the other hand, too stiff an action is equally 
likely to result in jerkiness. 

The RD Tracer scores quite highly in this 
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department. Although the action is fairly free 
you can steady its movement by putting 
pressure on a pencil inserted in the tracing 
head. 

Four programs are included on the software 
cassette, which can be used alone or merged 
together. The main drawing program provides 
a number of plotting options and also allows 
you to use Spectrum Basic’s plotting 
functions. Single-letter entries allow you to 
plot individual points or draw a continuous 
line, change the background or foreground 
colour, delete lines and print text. Among the 
other options is a facility for filling in or 
shading the area enclosing the tracer. The 
position of the tracer on the screen can be 
indicated by a small or large crosswire. 


You can draw a circle using the Spectrum’s 
Circle command and define the centre and 
radius through the tracer position. The 
Spectrum’s facility for saving the screen to 
tape is also available. 


The plotting modes 

These and other plotting modes enable you 
to copy a picture to the screen as closely as the 
Spectrum’s resolution and colour range 
permits. But putting a detailed colour picture 
on the screen could be a lengthy process. The 
programs are written in Basic and some of the 
routines are rather slow. 

For example, keyboard entries are not 
detected instantly and filling an enclosed area 
can make demands on your patience. Bursts of 


rapid sketching are too much for the tracer to 
copy faithfully. 

This is a software, not a hardware, problem. 
To be fair, the routines RD Laboratories 
supplies are adequate but machine-code 
versions would make the tracer much more 
effective. 

The software cassette also contains a 
program which prints the x and y co-ordinates 
of the tracer at the top of the screen as it moves 
and allows the origin and scale of the plotting 
co-ordinates to be changed. The third program 
provides a blind-drawing facility; points can 
be inputted at greater speed than normal and 
are then drawn at a slower speed. 

Lastly, there is a program to design 
characters which does not make use of the 


tracer and which is given free to the buyer. 

While the tracer has an obvious use in 
schools and could perhaps even find a place in 
an office, RD Laboratories say that they have 
taken at least 50 percent of their orders from 
home users. 

At a price of £49.95, inclusive of VAT and 
postage, this is the first such device to be 
produced which is suitable for low-cost 
micros. 

It will also work with the ZX-81 and two 
short programs are included for this purpose 
but the ZX-81’s limited screen resolution gives 
it only a limited application. 


Software support 

RD Laboratories intends to support the 
tracer with more general-purpose and 
specialised software packages. Details from 5 
Kennedy Road, Dane End, Ware, Hertford- 
shire SG12 OLU, Telephone: 0920-84380. 

Micro Management’s Graphics Tablet for 
the BBC Model B comes ready-mounted on a 
Perspex board measuring 70 by 56 cm. Like 
the RD Digital Tracer the tablet has two 
cylindrical hinges at the base and the centre. 
Both the central hinge and the tracing head 
rest on the board which is covered with a 
Cellophane sheet to permit them to slide freely. 

This is a rather more substantial piece of 
equipment than the Spectrum tracer but can 
be moved around the board with equal 
steadiness. 

The manual warns that on early models of 
the BBC wavering might occur around the 
screen cursor point when drawing. The 
explanation is that the power pack and other 
components produce interference. 

Wavering certainly occurred on one of the 
BBC Micros used but cleared up completely 
ona later model. The company suggests that if 
the problem persists after you have consulted a 
dealer you might like to buy their “‘splendid 
external converter” which should cure it. 


While the hardware appears to be well 
designed the graphics tablet is poorly served 
by the software that accompanies it. A 
program is supplied on cassette and provides 
many of the same drawing options as the 
Spectrum tracer’s software. These include 
facilities for drawing a straight line, filling a 
shape, changing the colour of the line, 
printing text and displaying the x and y co- 
ordinates of the cursor. In addition there are 
commands to position and draw the x and y 
axes, and to calculate the area of a shape in 
terms of a scale and units which have 
previously specified. 


Setting the limits 

Before drawing, the user needs to set the 
limits of the drawing area by moving the arm 
to four positions in sequence. Alternatively 
these initial settings can be loaded from tape. 
Screen pictures can also be saved to and loaded 
from tape. 

These options, however, are not well 
presented. The program gives the user no 
indication of which plotting mode it is in; no 


prompts appear on the screen when an input is 
expected and the position of the cursor is 
marked by one barely visible pixel. 

The existing set of commands allow the user 
to copy a picture to the screen fairly easily. But 
given the scope of BBC graphics and the speed 
of BBC Basic one might reasonably expect a 
more sophisticated package. It would not have 
been difficult to have included options for 
changing the background colour or drawing 
with a dotted line. A circle-drawing facility 
would also be useful. 

The program provided is a rather makeshift 
piece of software which makes little use of 
some of the best features of BBC Basic. Micro 
Management might reply that the program is 
not intended to be more than a sampler. But if 
that is the case the tablet begins to look rather 
expensive. It costs £86 which seems a lot for 
what is essentially quite a simple device. 

Unlike the Spectrum the BBC Model B 
already has four analogue to digital converters 
on board and BBC Basic supplies the ADVAL 
function to read the converted digital input 
from the Analogue In port. 

The BBC Graphics Tablet is available from 
Micro Management, 32 Princes Stréet, 


Ipswich, Suffolk. Telephone 0543-59181. 


CONCLUSIONS 

ll Both devices allow a picture to copied 
to the screen accurately, if rather 
slowly. 

тһе Spectrum Tracer's price and 
light-weight construction make it 
suitable for the hobbyist and for use in 
schools. 

W Software for the Tracer is adequate 
but could be greatly improved upon. 

Тһе BBC Graphics Tablet has a more 
solid design which affords a greater 
degree of fine control. With appro- 
priate software it could find a wider 
application, outside the confines of 
the home and classroom. 

Ш The program supplied with the BBC 

Tablet is barely satisfactory and 

scarcely justifies its relatively high 

cost. 
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20 BEST PROGRAMS 
for the 
Bes SPECTRUM £7.95 


Mr HELPLINE — the man who answers your ZX queries in his 
ST PROG RAMS column in Sinclair User, the author of HINTS & TIPS FOR THE 
ZX80 and HINTS & TIPS FOR THE ZX81 now presents his 

Е for the 20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

* 20 original programs for you to load into your Spectrum. 

* 20 interesting programs for you to enjoy and learn from. 

* 20 great programs to teach you about fixed and variable length 
records, binary searches, bubble sorts, floating point 
arithmetic, graphic displays and much, much тоге... 

* 20 BEST PROGRAMS FOR THE ZX SPECTRUM. 


Program Titles Include: 

Machine code editor— Write, modify, exend and load machine 
code using this all-Basic machine code 
editor. No need to use an Assembler 
when you have this program. 

Index file — Learn about fixed length records, save 
numeric and string fields, add to, sort, 
modify, delete and print your records. 
Ideal as a computer based card index. 


Duckshoot — Learn how to manipulate the attribute 
file and have fun at the same time. 
Diary — Binary searches and variable record 


lengths are explained with this useful and 
interesting program. 
PLUS; FOOTBALL, DIGITISER, DATA PLOT, FUNCTION PLOT, 
REGRESSION, HISTOGRAM, LINE RENUMBER and many more. 


2X81 HARDWARE NIGHT FLIGHT £5.95 
16K MEMOPAK (expandable) £29.90 Fonthe 16K or 48K SPECTRUM: 
32K MEMOPAK (expandable) £49.90 7 
64K MEMOPAK £79.00 
56K Ram pack £54.95 
HRG MEMOPAK Hi Res Graphics £59.80 
280 OP CODES £1.45 MEMOPAK Centronics printer 
өч fo the beginner and the елсе programmer interface £39.90 | ast A/H ADF E 


cross. lerne м нанео 2Х81 САЅЅЕТТЕЅ ale | d ] 
dosi ндуу sa SPACEINTRUDERS (16K) £5.95 | == j 
PROGRAMMERS pty IAN TESTE £3.75 Een 


LANGUAGE DICTIONARY (16K) £3.75 


TOOLKIT ZX81 LINE RENUMBER (16K) £4.95 Macr e = 340/0 
NAVALBLOCKADE (16K) £5.95 - 
Fly your nee from take off to landing via 
navigational beacons, over mountains and using a ful 
72х81 BOOKS deialed direction fing and instrument landing system 
HINTS & TIPS for the ZX81 зану mtorr 


accurately over radio beacons and then land safely on the 
runway * Hazards are mountains and cross winds. 
емдеу 213192 SPECTRUM Rope Artificial Horizon. Non Directional Beacon, 
VHF Omnidirectional Range, Instrument Landing System 
£5.95 ASSEMBLER/DISASSEMBLER £8.95 YHE Omnidirectional Ranar; instrument Landing Syste 
@Two programs on one cassette Equipment, Vertical Speed, RPM and heading "Visual 
^ч ө Comprehensive instructions display of runway on approach 75 Modes from Take off 
utopilot “Happy landings "Wi 
e Great value for money QUALIFIED PLOTS 2191799 EE 


PILOT Ж 


QUANTITY 


PRODUCT COST 


Scour the mae for боо 
Doage the ghosts who come. 


MAKE CHEQUES/PO's PAYABLE TO: HEWSON CONSULTANTS. 


NAME 
(block capitals please] 
ADDRESS : 


Continuous sconng 
Beat the best score to date 
Super graphics when used 
with Quick Siva graphics 
board 


My Access/ Barclaycard No. is. 


Sianed 
Post to: HEWSON CONSULTANTS, DEPT ҮС, 60A ST MARY'S STREET, WALLINGFORD, OXON OX10 EL. 
TEL (0491) 36307. 
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SOFTWARE FORALL presents programs forthe people! Ourlist 
| oforiginal programs for the BBC, DRAGON, and SPECTRUM is 
| growing every day! Reasonably priced. Ingenious use of 
|| programming. Excellent entertainment. These are the hallmarks of 
SOFTWARE FOR ALL. 

Order now for fast delivery or visit one of our dealers. There's big 
things happening forall computer users... That's why we're called 
SOFTWARE FORALL! 


p | 


Hi-Res graphics 


T E Two player game. 
| f LN CA features include 


with Hi-Res colour and sound. ы and Price Wars. 32K | passing through 


Machine Code. 32K £6.95 r- FRUSTRATING! 


Educational game for { Try to outwit your 

1 1 8-12-year-olds incorp. computer opponent in 
| simple maths tables. this game of skill. Great 
| graphics. BASIC and 
7 machine code. 32K 


Hi} Battle your way around the Planets to become ruler of the ЖАШАШ over 100 
Galaxy! Excellent use of graphics and sound. 32 rooms in different times, 
and find the key back to 


Acomputerised version of 
the original card game with | 


AREA RADAR|CONTROLLER 


1 - exploration You're in the control tower at Heathrow and it's your job 
arcade-type action game П P drilling, employment | to control up to 79aircraft, taking off, landing, or just 


й Envelope program. variable print-text scanner and 
memory dump. 32K 


\ 


VERY ADDICTIVE — HIGHLY 


[DRAGONS2] £7.95 


30 Maze Game 
and Adventure 
rolled into one! 48K 


£6.95 
£145 


your own time. 32K 


CAR WARS/ALIEN PLANETY 


Twoaddictive graphics 
games both BASIC 
and Machine Code. 


Anadventure game in 


which you fight your way 


through many obstacles to 
escape. 


EE x и М "DRAGONZ2] £6.95 


Fight for survival on an island inhabited by hungry, 


Name 
| Address: 


5 enclose Cheque/P.0. made payable t0 


Ў 2 


SOFTWARE 


5 | Please send me: Please bill my Access /Barclaycard / Amex No: 
£ 
£ 
£ 
Real time advanced Startrek Game. ғ 
Extra facilities include 1 
probe satellites: s e 
“damage repor $ ^ 
& ‘on-board a ч 
computer 7 g Please add £1.00 P&P per order. . £ 1.00 
a Total 


|| 
=| 


dangerous cannibals. BASIC and machine code ase TODAY! Post to SOFTWARE FORALL, Dept YC, 72 North Street, Romford, Essex or Phone: ОХ | 


SOFTWARE FOR ALL. | “Programs for the people” з 


YOUR COMPUTER, JANUARY 1983 49 


THE QUALITY of Spectrum software has 
improved since our last survey but originality 
remains in short supply. Most of the programs 
looked at are games programs and the bulk of 
these are modelled on the arcade classics, 
Space In s, Pac-Man, Defender and 
Asteroids. Perhaps this is because the games- 
buying public is only interested in games that 
fall into a recognisable category 

Some of the programs are w 


ten entirely in 


Basic. This need not count aj t them 
unless the program displays moving graphics. 

The Spectrum's keyboard is not very suit- 
able for fast-moving games although 


Quicksilva and Softek offer a joystick option 
on some games. 

Sinclair has d a large 
programs written for them by ICL and Psion. 
By and large the ICL programs compare badly 
with those from Psion and have a rather 
amateurish look to them. 

Each of the tapes in the ICL games series, 
Games 1 to 4, contains four short Basic 
programs with titles such as Galactic Invasion, 
Skittles and Train Race. These are the sort of 
programs a reader might like to key in from a 
i imple 
and afford a limited entertainment for a short 
period. In view of their variety each package 
represents reasonable value although they are 
perhaps more suitable for young people. 

ICL has also produced five titles in a Fun 
to Learn series covering Music, History, 
English Literature, Geography and Inven- 
tions. They present a variety of quizzes on 
their respective subjects. Players can compete 
against each other in a race in which correct 
answers send them further along the track 

It is difficult to know who these programs 


rele range of 


SPECTRUM SOFT 


are aimed at. One soon runs through the stock 
of questions and the same names appear in 
different types question. Some of the 
information presented is too obscure or 


eccentric to make the programs suitable for | 


schools. In the English Literature quiz, for 
ample, Ian Fleming rubs shoulders with 
and little-known seventeenth 
century playwrights. 

Psion’s collection of programs is far more 
satisfactory. Hungry Horace is loosely related 
to Pac-Man but has a number of original 
features. Horace has to eat the flowers in a 
park while avoiding the park guards. Sinclair 
gives a fair description of Horace as a subtle 
and amusing cartoon-style game. 

Psion’s 48K chess program was written in 
conjunction with Microgen. It plays a remark- 
ably strong game even at the lower levels. As 
an averagely competent player I found 
it quite hard to beat at level two, although its 
play seemed to come adrift under pressure. 
The program's response time is quick and the 
pieces are quite easily distinguished. 

Space Raiders and Planetoids are Psion’s 
versions of the arcade games Invaders and 
Asteroids. Anyone who still has an appetite for 
these games will find the Psion products more 


і 
Shakespeare 
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Simon Beesley braves attacks by trolls, bombardment 
by meteoroids, alien invasions and even English 
literature to bring you up to date with Spectrum 

software. 


than adequate. With Vu-Calc, Psion has scaled 
down a Visi Calc-type program to the 
dimensions of the home micro. These 
programs, which are commonly used on 
business micros, are usually described as 
providing a financial spreadsheet 

They enable the user to lay out financial 
data in rows and columns and enter formulae 
to run calculations on parts or all of the table 


Top and above: The Hobbit. Right: Meteoroids, above right, Fun to Learn, and over page Time Gate. 


Vu-Calc supplies a range of commands for 
entering data, text or formulae and performing 
calculations. 

Basic programs which have been compiled 
by Softek's compiler, Super C, run — typically 
— 10 times faster. The compiler sits at the top 
of memory above RAMtop and is unaffected 
by a New command. It leaves room for a Basic 
program of up to 8K and a further 10K for 


data. The present version cannot cope with 
decimals, arrays or string variables. These 
limitations need not be too constricting 
Strings, at least, can be stored in the data areas 
as ASCII codes and accessed through Peeks 

At £14.95 this is good value; particularly 
since it enables people to write commercially 
respectable programs without having to 
master machine code. However Softek insists 
that anyone planning to sell programs created 
with the compiler should negotiate for the 
rights. Softek claims that trace elements have 
been included to detect written with 
Super С 

The arcade game Asteroids crops up on 
almost every micro. Softek’s version Meteor- 
oids is one of the fastest for the Spectrum with 
good colour and sound. Softime supplies the 
Spectrum with a digital clock and alarm at the 
top of the screen which remains there while 
other programs are loaded and running. The 
last program in Softek’s list is Zolan 
Adventure, a standard text adventure game 
which has the merit of fitting into 16K. 

Quicksilva gave Time Gate considerable 
advance publicity claiming it would make as 
great an impact on the computer games’ world 
as had Atari’s Star Raiders. As it turns out the 


code 


| this i: 


game closely resembles Star Raiders. Given 
that the Atari is а rather more sophisticated 
computer it is not surprising that the 


Spectrum version of the game does not match 
the original. 

Time Gate presents a view from the cockpit 
of a spaceship. Ап instrument panel below 
contains a long-range scanner and a variety of 
other indicators giving information on the 
ship's position and damage incurred. Your 
mission is to clear 18 galactic sectors of enemy 
craft. 


The business of locating and firing on 
enemy ships is not as interesting as attending 
to all the other procedures. The controls are 
not as responsive as on the Atari. Nonetheless 
an elaborate me with excellent 
graphics — certainly one of the best so far for 
the Spectrum. 

In an impressive piece of synthesised speech 
Quicksilva's chess program announces itself at 
the beginning with “this is the Chess Player". 
Rather startlingly the packaging relates how 
the Chess Player, an Evil Being, has called 
for a challenger from Earth. The planet's 
survival hangs on your game — and you 
thought you were just going to have a quiet 
game of chess. 

In the event the program plays quite a 
strong game with the option of six 
play. The board is clearly displayed and the 
pieces are well designed. Psion's chess 
program, however, is probably the better 
player. 

Meteor Storm, another version of Asteroids, 
also announces itself but rather indistinctly. 
There is not much to choose between this and 
Planetoids or Meteoroids. The major problem 
for software companies writing an Asteroids- 


levels of 


SURVEY 


type game must be in finding an alternative 
title. 

Spectres from Bug-Byte gives a novel twist 

to the Pac-Man concept. Eddie the electrician 
has to rewire a haunted house. Instead of 
eating or picking up objects in his path he lays 
down light bulbs. Reaching one of the four 
power generators enables him to illuminate 
the house and drive off ghosts. 
The game has a highly individual flavour. 
The characters which glide around at a fairly 
leisurely pace, are engagingly different from 
the standard Pac-Man figures. This is one of 
the more original games yet to appear for the 
Spectrum 

Gulpman from Campbell Systems is also 
based on Pac-Man but refreshingly breaks 
away from the standard format. It offers a 
choice of 15 different mazes and allows the 
speed of play to be set. At the highest levels 
your little man dashes around the maze at 
Quite a pace. (continued on next page) 


(continued from previous page) 

By contrast Jega’s Specman, written in 
Basic, is dismally slow. Sometimes the ghosts 
seem to be striken with paralysis and unwill- 
ing to take up the chase. 

Escape from New Generation Software is a 
variation on the maze theme which involves 
escaping from dinosaurs. The dinosaurs — 
brontosauri, pterodactyls and such like — 


pursue the player’s character with consider- | 


able animation through the maze which is 
shown in bird’s-eye view. 

Silversoft’s games Orbiter and Ground 
Attack are probably the best Spectrum 
versions of the arcade games Defender and 
Scramble. Ground Attack requires the player 
to fly a plane through a series of caverns and 
avoid or destroy missile attacks from the 
ground. Scramble from Work Force is similar 
but marginally slower. Likewise Avenger — 
Abacus’ version of Defender — is competent 
but not quite as accomplished as Silversoft’s. 


Mystery meeting 

A gold sundial worth £6,000 is the prize for 
the first person to solve all the clues in the 
adventure game Pimania. As in Kit Williams’ 
book Masquerade, deciphering all the clues 
will lead the winner to a meeting at a specific 
time and place with representatives from the 
authors of the game, Automata Ltd. 

The other side of the program tape contains 
a disco single. Automata say that the clues are 
scattered in the music, the program and the 
graphics. Although we did not proceed very 


far with the quest the music and opening | 


graphics seemed to bear out Automata’s claim 
that the world of the Pi Man is totally bizarre. 

Melbourne House has based The Hobbit, 
on the novel by Tolkien. It helps to have read 
the book in finding your way about. 

The Hobbit is claimed to be an advance on 
other adventure games because it introduces 
other characters from the book who react to 
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the player in the role of Bilbo with an 


independent life of their own. It also allows | 


you in a limited fashion to enter sen- 
tences rather than single words as commands. 
In practice these extra features do not 


amount to much and give the program greater 


scope for the sort of inconsistencies adventure 
programs are prone to. Thorin, for example, 
repeatedly enters the scene and tells you to 


hurry up. This is irritating because you were 
unaware that he had left and he seems to be 
totally devoid of constructive ideas. It is not a 
good idea, however, to kill him off since he 
sometimes proves too strong for your attack. 
Furthermore the manual suggests that you 
should stay on good terms with the other 
members of your party if you are to succeed in 
your quest. 


Many of the locations in the adventure are 
illustrated by some excellent graphics. We 
only managed to complete 7.5 percent of the 
game during which the text was accompanied 
by six different pictures. The graphics coupled 
with a more varied plot than usual make The 
Hobbit superior to any other adventure games 
available for the Spectrum. 

Both the assemblers tested, from ACS and 
PI software, require Z-80 mnemonics to be 
entered in Rem statements and both allow 
addresses to be replaced by labels. The ACS 
assembler, Ultraviolet, costs twice as much at 
£7.50 but offers several extra features. It 
allows multiple statement lines and provides 
five pseudo-instructions such as DEFS, which 
inserts a string of ASCII characters at the 
current assembly position. 

ACS also supplies a disassembler, Infrared. 
Like the assembler this has two different 
versions for 16K or 48K machines. The 
program is easy to use and does all you might 
expect from it. 


Program Мето! Ргодгат Мето! " 
Company nana recived Foce СОРАП) ЖШШЕ required Gum 
SN Games 1-4 16K £4.95 MH The Hobbit 48K £14.95 
Hungry Horace 16K £5.95 TENA 
Fun to Learn 16K 6.95 AU Pimania 48K — £10 
rd. foe EAS WE Scramble 16K — £495 
Space Raiders 16K £4.95 
Planetoids 16K £495 АВ Avenger 16K £4.95 
as The Chess Player 48K £6.95 5 Soman "s ED 
Time Gate 48K — f695 Js Specman 16K 5.95 
Meteor Storm 16K £4.95 
AC Ultraviolet 16K £7.50 
SF Super C 48K £14.95 Infrared 16K £6.75 
Meteoroids 16K £4.95 
Softime 16K £3.95 Р! Assembler 16K £3.75 
Zolan Adventure 16K £4.95 
NG Escape 16K £4.95 
SS Orbiter 16K £5.95 
Ground Attack 16K £5.95 BB Spectres 16K £8 
SN Sinclair Research, AC ACS Software, WF Work Force, 
Stanhope Road, 7 Lidgett Crescent, 140 Wilsden Avenue, | 
‚ Camberley, Roundhay, Luton, 
| Surrey. Leeds LS8 1HN. Bedfordshire. 
SF Softek, PI PI Software, 
329 Croxted Road, 18 Pilgrim's Lane, JS Jega Software, 
London SE24. London NW3 1SN. 27 Hallcroft Avenue, 
Countesthorpe, 
SS Silversoft, AB Abacus Programs, Leicestershire LEB 3SL. 
20 Orange Street, 186 Saint Helens Avenue, 
London WC2H 7ED Swansea, S 
2 d NG New Generation 
MH Melbourne House Mis Арада Software, 
131 Trafalgar Road, ы Freepost (BS 3434), 
Greenwich, 05 Quicksilva, Old Land Common, 
London SE10. 92 Northern Road, Bristol BS15 6BR. 
cs Campbell Systems, Southampton SO2. 
15 Rous Road, AU Automata Ltd, BB Bug-Byte, 
Buckhurst Hill, 65a Osborne Road, Freepost, 
Essex 169 6BL. Portsmouth PO5 3LR. Liverpool L3 3AB. 


SOFTWARE A+F 


PE CTRUM FROGGER £7.00 IN STOCK NOW* 


BBC MODEL A 
Tower of Alos* £6.90 
5 above als ns Лоде! 
орын Hours of enjoyment for all the family аро “БВС eee В) 
EAE penis ) featuring fast moving graphics, sound Lunar Lander £6.90 
РРА, с6.90 effects and high score tables where Early Warning £6.90 
Zodiac* 6.90 appropriate. Road Runner £6.90 
Death Satellite* 76.9 Frogger (Machine Code) £8.00 
* Hours of Purgatory with these adventure games — cah you get out alive? 


BBC 'B' BRAND NEW INTERACTIVE ADVENTURE GAME WITH SUPERB GRAPHICS. 
‘PHAROAH’S TOMB’ WILL BE THE PESTER 00 YOU HAVE EVER SPENT ON AN ADVENTURE 
АМЕ. 


НЮЗ Ж Ж E EE E EE FEE E E OUO COR Ж ЭЕ ЭЕ ЭЕ ЖЕ ЭЕ ЭЕ OCC ЭЕ AE ЭЕ ЭЕ IE ЭЕ ЕЭ ЭЕ ЭК ЭЕ ЭЕ ЖЕ Ж ЭЕ Ж ЭК IIE EAE 


A WE PAY 25% ROYALTIES FOR HIGH QUALITY PROGRAMS 
Starburst 


ATOM ‘TOOLKIT’ EPROM ADD 4 or 6 EPROMS 
22 Extra Commands and Five features including TO YOUR ATOM WITH OUR 'ADDA' BOARDS 
1200 Band Cass. operating System. £18.50 4-Way ‘Adda’ board £20.75 
6-Way ‘Adda’ board £28.75 

PLEASE NOTE: NO EXTRAS, ALL PRICES INCLUDE VAT AND POSTAGE 


TO ORDER BY MAIL: SEND CHEQUE, POSTAL ORDER OR CREDIT CARD NUMBER 
OR TELEPHONE (24 HOUR ANSWERING) CREDIT CARD NUMBER 


VISIT OUR SHOWROOM FOR A DEMONSTRATION OR MAIL ORDER 


061-223 6206 TELEX: 667461 (Attn. A+ F) 
830 HYDE ROAD GORTON MANCHESTER M18 7JD Es 


CLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR SIRIUS SPECTRU 
15 WOLY NOOVU 588 WNALIIdS ЅПІҸІЅ 31v 19NIS WOLY NO9VYA 288 


У 


^$ WOLY NODVU 288 WNULIAdS ЅПІУІЅ YIV1> 
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Flee through the cosmos 
in this engrossing game of 
pursuit written by David 
Browne. Malignant alien 
beings seek tirelessly to 
destroy your vessel. 


THIS PROGRAM for the unexpanded Vic makes 
economical use of the user-defined character 
facility. Fifteen characters are defined in data 
statements and 10 of these redesign the 
numbers 0 to 9. It would be easier to read the 
definitions for numerals from the character set 
in ROM into RAM — but less pleasing to the 
eye. 


In hot pursuit 


The object of the game is to manoeuvre your 
ship around the screen avoiding two saucers in 
hot pursuit. Use the keys Z and X to turn left 
and right, the function keys F1 and ЕЗ for up 
and down. Watch out for the deep-space mines 
M P = laid by the pursuing alien hostiles. 
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One problem with redefining а limited 
character set is that if the program crashes you 
will not be able to read the error message to 
find out at which line an error has occurred. 
The solution here is to key in 


POKE 36869,240 


and then press return. This will send the Vic 
back to the standard character set in ROM and 
turn the garbage on the screen into letters. Be 
careful to key it in correctly since the letters 
you type will not appear as such on the screen. 

Tn line 16 the border and screen colours are 
set by Poking the value 8 into 36879. 
Changing this value will set up other colour 
combinations. 


PRINT" SA 


RINT ‘SOR BBB BIE 
GE : i 


A+B) =1 P4 THES! 


2=БТНЕНӘ@@ 


:FOKEX+Y, 
НТ" GSH eee De Bb Bs Bt SAME 


OVER" 
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Figure 1. 


Code Address Mnemonic 


> 
6 
0 
0 


ER EE 
RESTORE 


D 
i 
0 
LJ 


PUSH HL 
LD DE 


52250 ADD HL DE 
> 32252 LD A ORL 
GO SUB 
R 32259 
т 32254 RRA 
$2255 LD в 32 
32256 
2 i B ht 
? 52256 RRA 
м 229 32259 LD is 
a 35 52260 INC ML 
16 32261 DuNz -5 
1, 25e 352262 


h 
Е 
EE S2283 NN Stuart Nicholls" crocodiles and 


gGegeggboebSQe on 
e 
Г 
R 
0 
ч 
۳ 
о 


PRN PRORA PYN 
xm 
fy 
i 
т 
a 


15 зз: DEC zi үк 
Ren 23. 92263 УА NZ -22 man-eating spiders soon put 
<> 201 32266 RET 

bt 38855-0 c e a stop to uneventful ў 

ES x A . 

Ре PISO E. | commuting. 
i HE S 
pee Эч» $27 32278 ea = A 


BE 
2 226 352278 LD A ni 

25 32279 ADD HL DE 

25 52200 RLA 

© 32281 LOD в эз 

эв 322082 

126 52263 LD A ht 

h Р 
3 


< 
р 
m 95 32296 
= 64 Зарах 
STEP 205 32290 CALL 32269 
13 S2299 
м 126 32508 


8 3 ۴ 
е 64 32509 l 
STEP 205 32504 CALL S2244 |а 
POKE 243 52505 
3 125 32506 
5 33 52507 LO HL 16512 
226 32586 
е ©4_ 32309 
STEP 205 32910 CALL 32244 
,POKE 244 32912 
1 33. 32: LD HL 26607 
B29 32 


312 
313 
pr mo Eu 
“step ĝos 38518 ст. 32269 
- ise 32316 
' go 22219 LD HL 15492 
e 
285 33333 стз 22244 
244 32929 "srEP 33 33 
195 32324 33 38 
55 32525 LD HL 25432 © 32 33 
$2 38329 ' гез 32443 
205 32928 CALL a2244 н 13. 32448 
fas 32350 STEP 2S 32443 
+ ias 32330 SS 324: 
' 33 ' 33331 LD HL 18432 - BS 32445 
ә. 33555 ' гоз 323447 
н та. 32935 205 32447 
STEP 295 32334 CALL 32244 12. 32446 
POKE: Ест КТ STEP 201 32450 
H $5 32887? LD в «23572 ,POKE 32839 : SE 33452 HL 16479 
5 54 32453 
3 38* 88555 бя Iga 32398 °° "h 15624 srep $s 38454 caL 
Ў о 33340 Nor H 2^ 32397 T 32455 
© 329431 NOP STEP 205 32398 CALL 32244 їзє 32456 
© 32342 мор POKE 244 32599 ' 83. 33457 1р 
о 32545 Nop x 125 32400 128 32458 
e 32344 NOP 1 SS. 32402 LO нї 15624 e ёз_ 22459 
$ 35318 NOP USR 292 32482 STEP 205 38460 CALL 
@ 52346 NOP 228 32409 POKE 244 324662 
NEU 250 32547 AND 2 Bes 32404 CALL 32244 > 125 22462 
55 328948 Baa эрез Й 33 32463 LD 
t 40 32849 JR т 2 125 32400 9 S2482 
ге 32550 33 32407 1р HL 20511 н 72_ 32465 
П 33 32351 LD н 18496 31 32408 STEP 205 32456 CALL 
ә čs 32352 = Be 32409 POKE 244 32467 
n 22. 32959 285 35419 са 32269 > ies 32465 
STEP 205 32354 CALL 32244 - 326 $3323 fre 201 32463 RET 
БОЕ ЕЕ оше 1 ЭЗ 32413 Lp HL 20511 x BS 52421 
1 38^ 353285 ip ml 19496 z 31 32424 ә $4. 32472 
е fa 32556 Р Be 32415 STEP 285 32425 cALL 
8 $2 33538 STEP 205 32436 CALL s2259 3 is 52474 
STEP 20s 52560 CALL S2244 > 336 22432 R 286 3247p 5 
quM CRE SESS эз 32425 LD HL 20575 our 22a 32479 
à 32 2236210 ni 3e«se 88 32421 "sree Bes 32428 caL 32269 
52 33368 STEP 205 32422 CALL 32269 13. 32486 E 
STEP $05 32366 CALL 32244 - * 126 22451 
POKE 244 32367 peer eas 33. 82462 LO HL 18560 
32° 38369 OR as р 92. 32425 LD »L 18560 н 
ie 32390 18е 32427 BIER CALL 32244 
ы SEP SERS ESE? 205 35459 CALL seeds > 
= 95 32372 244 32430 i LD — HL лаба 
н 72 32379 125 32452 ÜSR 
STEP 205 32374 CALL 32269 32432 LD HL 20624 н 
ST ie Ges ie 3333 хв ca cases 
1 33 32377 ар HL 15527 205 32435 CALL 22244 
2 ӘБ 52576 244 32436 <> RET 
= — —— E 
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THIS GAMES program — written in machine 
code and Basic — just fills a 16K Spectrum. It 
makes full use of all the colours available and 
all 21 user-definable graphics. 

The object of the game is to cross a busy 
road and river to arrive safely home. The 
graphics are flicker-free and move smoothly. 
The graphics character for the man, however, 
flashes to indicate position. 

The machine-code section of the program is 
used to roll a screen line left or right — one 
pixel at a time — to give the illusion of a 
smooth flow of traffic. The machine code and 


CLEAR 322435. Go To за 
BEEP .@3,bh-a 
PRINT QUER 1; PAPER B; INK 
U2; "ў": RETURN 
BAINT T 11,58; "Please mait 
a moment" 
50 FOR a=32244 то 52494 
60 READ b: E NEXT 
аз, РЕ 
451 d 
Mil 
45152 539745 
3s 78,4 6 5,2 a 
25а; 226 36,13,22, 
Sa 588135 
. 138, 60,208,449 EEE Bare 
5,544 185 33,223 Bas, 23° 
240428: 38 UD ICI ha ium 
cd 
1ёа D EYEE 32.8 а.а 


әт@8е-Ә ла, sh ЗА 55950595 

S&738:841927 S487 231; 2252. 55,54 
268,544.125,24,18 7$, er 
is Ja abenia AEEA ise, 43,36 


BTA Зада 22а 208,244,125 

3a: е 72,2mÉ,244, 7358 24, 385.72. 
S861354/158 58 31:88. Sas 13, 1287 
$6,305,354, 158,43) 56, 50,285 

128 ;ges 244,225 

5 2285.2 247 E EM S$ á 
as; 13.126:8875813882285.15.125. АЙ 


Fase DATA 33,95, 84 .285.13.125.335 
1128,54, 205,244, 125,332,0, 72, 


ээл + why 


فا ~ 


Ma h 


es, 


(continued on next page) 


mnemonics that achieve this are shown in 
figure 1. This machine code is entered above 
RAMtop and is held in Data lines 70 to 140. 

The second set of Data — that is, lines 180 
to 270 — is for the user-defined graphics. It is 
the easiest way to set them up. First, the start 
address of the user-defined graphics is found 
by Peeking the system variable 23675/6, so it 
is equally suitable for the 16K and 48K 
Spectrum, and then all 168 bytes are entered, 
starting from this address, in one For-Next 
loop. It does seem rather long-winded to have 
21 For-Next loops as suggested in the 
Spectrum manual, when the addresses of the 
user-defined graphics run consecutively. 

Once the program has been entered it is 
advisable to Save it before Running just in 
case a wrong machine-code Data entry has 
been made which'may cause the program to 
crash. 


Your man moves at a speed of eight pixels 
per second and so can outrun all the traffic, 
but be careful not to hit traffic from behind. 
Use 0 to move right, 9 to move left, and 1 to 
move up. 

A fanfare is played each time a home is filled 
and 50 bonus points are given. Every time 
four homes are filled an extra fanfare is played, 
the homes empty, the speed increases — there 
are three changes of speed — an extra random 
position spider is added, and the game con- 
tinues. The spiders incidentally move in both 
directions. A maximum of 10 spiders can be 
placed on the central island, but I have not 
managed that level myself yet. 

Each time your man is hit he will flash for a 
few seconds to the sound of a rising beep and 
then fall back down the screen to the base line 
to the sound of a falling beep. The men- 
counter will be reduced by one. The sub- 
routine for this flash and beep — lines 25 and 


30 — has been placed at the start of the listing 
so that access time is reduced to a minimum. 
The Spectrum searches through the listing 
from the beginning each time a subroutine is 
called and so, if placed at the end of the 
program, it would take longer to locate and 
slow down the rate of flash and beep. 


At the end of the game, when all men are 
lost, you are given the option to replay or end. 
If the N key is pressed then RAMtop will be 
reset to its normal value on both 16K and 48K 
Spectrums and the program including user- 
defined graphics will be erased from memory. 
This is achieved in just one instruction 
| RANDOMISE USR 0 

One last useful feature of the Spectrum is 
used to detect a hit. This is shown in line 690 
when Screen$ will return a string containing a 
space if there is no traffic in the next “Print 
man" position or an empty string if the next 
Print position is a user-defined graphic or part 
of a user-defined graphic. 
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(continued from previous page) 


244,128,204 

146 BATA 33,95.54.205,12.125,233 
,B23,64,205,13,126,33,128,72,20& 
22%: 12,33, 19, 72, 20,244, 125,2 


gg LET a-PEEK 22575+2554PEEK 2 
160 FOR bas ТО 22187 
378 REAP с: POKE > NEXT B 
isa DATA 18,28 54455, 255,255,4 
@, 168.128,64, 82, 254 Bsa 255, 40, I5 
isa 127,427,427,256 
2542S, 2241 asd. bas 258.8 


22246 DATA _е,248,196,196.252.25Ба, 
43,16,24,24, 35,426 368,55 

батА sé, 2%; dé ibê Mea Ré ta 

iż 542222885028 кз 
Ba. Sn 

28,8, WEGE 7:32 B а d 


226 DATS 15,41, 199,0, 33, TE, O, E, 


58255.58 S, 2$5,56 ё 
Sá QPBÍn 6.34. iĝ, IS3 363,416 
Ga 19h 247 San CES 

ez Sá 268 TA 15;16,16,254;635;41,15, 

е,@,е@,зб,з&вб,гёж,равк 

478 SBA S6, 124,84, 12a, 127,255, 
254,252,0, 0, 2,2,15,63, 255,0. 6, 12 
-152,240,224 SASS, 

280 PRINT AT T4735 Bo you want 
instructians?"; AT 13.11;"iues"; 
AT 15,11; °” ima" 

290 PAUSE @: IF INKEYS="y" THEN 

а то зӣ 
295 Сото saa 
ЗӘЙ CLs : PRINT AT 5,11;"OBuECT 


“То guide а X across а road a 
ariver,avoiding 
МеВ 085 patrols tbe central 


There are 4 HOMES 
i.e. 9ePs ір tap ғ 


= e gc 
S322 PRINT 


"Once atl 4 HOMES ar 
e fitted the speed mili increase 
„әп extr es wit be added and t 
he HOMES wittempty.” 
S50 PRINT ^'""BT 1i8,9;"Press any 
Key.": PAUSE @ 
ER CLS : PRINT RT 7.33; "CONTRO 
Sum PRINT SN t 
sae PRINT pa 1; SE 11,6;"1"; 
FLASH e" BG "> FLASH 
ЕН А.С АЗ FLASH $S 2 eFASh 1; "а" 
390 PRINT ЭТ 18,5; "Press any К 
у to PLAY”: Р 


е 
RUSE m 
гел BRIGHT 2: PAPER 5. BDRDER S 
4 9 ET bi =a 


420 PRINT BRPER 4;AT 12,8;' 
450 cu iios as LEF rorem L 


ET home- 
4408 BORE 32425, ce PORE АЗАК, 
281: POKE 25469,2 


4Sa PRINT AT m, EH 


МЕРАЕ "Pi BAPE d; "Rea" 
i PAPER 7," “> PAPER 4; “tee” 
4 PAPER 7," "j PAPER т E: 2 


: PAPER 4; “meme 
455 IP наве се THEN CÓ TO быр 
468 PRINT PAPER 4; INK =; "шшш 


AS EB - md VE Cher 
ise PRINT INK WD ES 
“ase PRINT “INK 2; аё. 
"m аб, ae = AN 
SeA PRINT INK ЭУ." те > 


510 PRINT INK 1 


us" 
540 PRINT PAPER 4; USI 
SS@ PRINT PAPER Ф; INK ?7;AT 11, 


HE 
560 PRINT PAPER б. INK 3;" «а À 


59 cua s 


S88 PRII PAPER 
ES MES ren 


т==шшшшщшшшщшщшшщшщшшщшшщш 


БРА PRINT PAPER 
ia pier PAP 


65@ PRINT PAPER 1; INK 7;" 
E “AT 21,11;" MEN "; PAPER 5; I 
cepe PRPER 1; INK 7;" HI- 


Scan 


E EI doen LET yi=16: LET x 
$à PRINT” BARBER а; INK а; ат x1, 


53a RANDOMIZE USR 2229S 

690 IF SCREENS (xX2,92)-" " THEN 
Go TO вар 

700 LET azx2. FOR hz25 Tn ав. Б 
o SUB 25: GO SUB 25: NEXT b 

730 FOR s=x2 TO 2a STEP 2: Gn S 
UB 25: GO SUB 25: NEXT а 

740 LET lives-lives-1: PRINT AT 
Sea PET) XES 


z760 IF tives OA THEN GO та вай 
Z770 IF hiescare THEN GR TD 790 
Bis LET hisscore: PRINT AT 21,2 


7; 
дё ,PRINT FLASH 1; PAPER 7;AT 1 
2,8;° GAME OVER 


soo POINT ат S e;" Anether ga 
me ? (yes tn 


^o 
NN Wa INKEYS$-"n" THEN RANDOMIZ 
ER IF INKEYs$:»"uy" THEN GO TO 8 
“Bea PRINT PAPER S5;AT 21,7;" 
GSO TO 415 


“San IF x2<o@ THEN GO TO iasa 
890 PRINT PAPER 8; INK &;AT хі, 


g1;" ": PRINT AT x2,92; "X" 

aaa RESTORE аре 

910 FOR а=1 TO 8: REAP b,c REE 
P-Bb,c- HEXI э 

920 DATA .1,11,.1,11,.8,156,.05, 
11,.05,165,.05,11,.05,À15.31.2 

эзе LET homeshomedvi: LET scare= 
Score+S@: PRINT AT 21,7;scare 
950 IF home;4:»INT thame+4) THE 


N GO TO 660 

960 IF home=4 THEN POKE 32425,8 
97 IF home=8 THEN POKE 32450,0 
cuis IF homezi2 THEN POKE 324852, 


985 IF home»36 THEN GO TO 45а 
2390 LET azRND*31 

зара LET э=э+1 

1005 IF a»31 THEN LET a-à 

1212 NA SCREENS (18,38)="" THEN G 


1928 IF SCREENS (10,251)2"" THEN 
GO TO 1000 

1932 PRINT PAPER 4jAT ie 
2055 RESTORE S20 afi OUS 


ER 
1250 PRINT PAPER а; INK BAT v2. 


1060 LET хі=х2: ER 
ams ir INKEYS OI” BER co TO 1 


33 
1090 See :چچچ‎ 
е+5: I! 7; EYES 
1100 РЕТ 
2«»31)-t€EI neve? =” 
1110 са TO 67 
яв 
СРЕ 
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HOW TO GROW UP TO AREAL COMPUTER 


Ifyou're enthusiastic about microcomputing, sooner or later you'll ask 


yourself the question... “where do go from here?” 
How BASICARE build into a This is particularly tue if you own a 
complete computing package. micro with limited expansion and 


hardware peripheral options... like 
the 2581 

Now your question can 
be answered in three 
short words. 

BASICARE MICRO 
SYSTEMS 

BASICARE are the 
inventors, developers and 
manufacturers of a totally 
unique microcomputing 
upgrade system. 

Its the sort of system 
others have dreamed 
about... a series of 
separate modules that 
perform a whole range of microcomputing functions 
that simply (and firmly) stack together. 

Ityou're confused . . . don't be . .. you only have to think of it in terms of 
the way Hi-FI equipment has evolved. 

You buy the hardware you want and add to the system! Each module 
may hi. anction or integrate functions. And when you want 
more 

In short you can develop a whole range of hardware options that fit 
her to form a complete package .. . "Computing" in the real sense 
ofthe wordl 


And what a package! 


BASICARE MICRO SYSTEMS offers a fantastic range of micro options.for 
281 users. 

Of course, such a system needs a starting point from 
which to expand. The heart of BASICARE'S sy 
unique computer interface which we call PERSONA. 

This one unit simply plugs into your ZXBl without 
modification and acts as the "brains" of the whole 
operation. 

Thereafter you choose how you want to expand 
your micro by simply plugging-in more modules. 


[P] BASICARE 
MICRO 


ERED 
Look at the choice you have: se ORLA юни 
PERSONA nterface module to enable ar 
MICRO to grow or 
MINIMAP — Ar 
ZXBI from 64K byt 


RGANIC 


moy vice to extend the address space ofthe 


миром тоху 


expandable from 2K to 8K 


t st 


> battery forr 
volatile storage 
TOOLKIT — ^ module 
EPROM/| 
PERICONa 

of input/output. 
PERICON b — 24 n 


ТА: 


Ageneral purpose, user programmable dev 


of heavy duty output to access anc 


word, 
PERICON c — A module to drive 80 column printer with describe BASICARE 
nics type parallel interface a „оша we 
USERFONT option — User definable characters available pos y 
for RAM 08, DROM and TOOLKIT. brochure... 
res lots more BASICARE Modules send for it tod, 
Ofcourse, there's lots more BASICARE MOdUIES jenciosing raster облу 


under developme! ding joysticks, EPROM 
Programmer Floppy Disc Controller and much rr 
BASICARE is the sor system that GROWS 
when you grow... and remember when you 
change your micro, you will be able to change to 
a PERSONA unit to suit your new equiprnent! 
In short, RASICARE will serve you 
forever...no matter 
how big you want to grow! 


NA 8 £30.25 


876.28 «3 CONC @ £41.75 | 
Options: USERFONT 88.00, 
(86 €6.50, AG 2K Or DROM © £7.50 | 


Ай prices include VAT, postage and packing in the 
U.K. (Overseas allow at least 15% for surface mail]. 


cd жк 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 


How can Tangerine promise you a This makes the ORIC-1 substantially more all leading manufacturers. 
professional computer for only £99.95? reliable and versatile to work with and We can give you prompt service, quality, 
Because, unlike most computer builders, what's more, at £99.95, you get a reliability and full technical backup: The. 
we have designed the U.L.A. ourselves. professional system well below the price of ОНІС Computer System will guarantee you 


that and more: 


€ 8 colour graphic display (8 foreground + 8 
background) 


€ 40 character by 28 line colour text display 


€ High resolution graphics (240/200 pixels) 
240 across screen, 200 down 


€ 96 User defined graphics symbols 
€ Microsoft BASIC software 
€ б octaves of music with Hi-Fi output and 


4 preset sound effects — Shoot, Explode, 
Ping, Zap 

€ Centronics printer interface (compatible 
with a whole range of standard printers) 


€ Optional Communications Modem 
(allowing access to 200,000 pages of 
Prestel and direct link with other computers) 


€ Typewriter style keyboard 


€ Professionally written user manual by 
well-known computer authors 


€ Oric Owner Magazine included with each 
ORIC 1 purchased 


(Please allow 28 days for delivery) Subject to availability e. ies инет free with every mail 


Order your ORIC-1 direct from the designers € Extended Basic (BBC etc) available soon 


BY POST: You can pay by cheque, postal BY PHONE: Just ring our telesales number _ @ Full range of business and leisure software 
order, ACCESS - BARCLAYCARD-VISA ELY (0353) 2271/2/3/4 coming shortly. 


full colour brochure ÛJ 


TANGERINE COMPUTER SYSTEMS LTD. 3 Club Mews, Ely Cambs CB7 4NW 


Here is the rest of the program 
required to put a spring in the step 
of Stuart Nicholls’ Happy Hopper. 
Good luck with your ZX games. 


OPPER 


16819 


16840 


16858 


16874 


3A 3C 40 
7 
cg 


19 

10 FD 
CD 87 41 
19 

CD 87 41 


2А 3D 40 
3A 26 40 


FROGGER (moving graphics) 


LD C, 00 
LO A, (HL) 
СР 97 
JRZ +31 
PUSH AF 
LD B, 13 
INC HL 
LD A, (HL) 
DEC HL 
LDIHLI, A 
INC HL 
DJNZ -7 
POP AF 
LO(HL), A 
ADD HL, DE 
LD A, (HL) 
CP 97 

JRZ +13 
PUSH AF 
LD B, 13 
DEC HL 
LD A, (HL) 
INC HL. 
LDIHL),A 
DEC HL 
DJNZ -7 
POP AF 
JR +4 
INC C 

LD A, (16444) 
LDIHL),A 
RET 


LD HL(D-FILE) 
INC HL 
LD DE 00 15 


ADD HL, DE 
CALL SUB 16775 
DEC C 

JRZ (To 16753) 
ADD HL, DE 
CALL SUB 16775 
DEC C 

JRZ (To 16753) 


LD HL (D-File) 
LD A, (HL) 
СР 97 

JRZ +3 

INC HL 

JR -8 

LD A (16444) 
LD(HL),A. 


LD HL (D-File) 
INC HL 

LD B, 06 
ADD HL, DE 
DJNZ -3 
CALL 16701 
ADD HL, DE 
CALL 16701 


LD HL,(16445/6) 
LD A,(16422) 
CP DF 

JRNZ +3 

DEC HL 

JR (16921) 
CPF7 

JRNZ +3 


"INC HL 


JR (16921) 
CP FD 

JRNZ (16921) 
SBC HL, DE 
PUSH HL 


Roll left/right subroutine. 

A check is make at start of each 

line to see if the frog will roll off the 
screen. If it does, then a jump is made 
to miss out the roll sequence. 


The background character occupied by the) 
frog is then found and used to erase 
the frog. Also C is increased to 1 so 
that a check can be make that the 
subroutine has been skipped. 


Increase value of C to 1 

Get occupied square character and 
print over frog. 

Return from subroutine. 


Start of moving graphics routine 
Get start of D-File. 


LD DE with 21 — DE is 

not altered from this 

value during program, and move to. row 2 
Roll this row left and next row right 
Check to see if C = 1 

if yes, goto 16753 

Move down one line. 

Roll row left and next row right. 

Check to see if C — 1, 

if yes, goto 16753. 


Move along display until frog is. 
found. When found erase it with 
character stored at 16444. Then 
store D-file position of frog at 
16446/6. Remove the frog from 

the display before rolling the road 
otherwise the frog will move with the 
traffic 


Get start of road 6 lines down. 


Call roll left/right 

Move to next line 

Call roll left/right 

There is no need for a check that С = 1 
as frog has been removed from display 


Load HL with frog position 
Load A with "last key high” 
Value if key is “5” 

If 5 then decrease HL 

Value if key is 8 


If 8 then increase HL 


Value if key is 0 


If 0 then move 1 line. 
Store new position of frog. 


16901 


16920 


16936 


16950 


1696€ 


16982 


16987 


17017 


17025 


2A 0C 40 
01 ED 00 


7 
C371 41 


32 3C 40 
36 97 


2A 0C 49 
01 F7 00 
09 

7E 

A7 

20 08 
06 03 


C3 B3 41 


LD HL(D-File) 
LD BC 00 ED 
ADD HL, BC 
LD AHL) 
INCA 

CP A6 
JRNZ +5 
они, 9C 
DEC HL 

JR -11 
LD(HL), А 


POP HL 

LD AIHL) 

СР 76 

JRNZ +4 

LO HL(156446/6) 
LD АНИ 

СР 17 

JRNZ +16 
LD{HL), AD 


LD HLID-File) 
INC HL 

LO AIHL) 

СР 76 

RETZ 

СР 17 

JRNZ -7 

ЈА +16 


СР 80 
JRZ (16982) 
СР 83 
JRZ (16982) 
CP 1C 
JRZ (16982) 
CP 08 
JRZ (16982) 


PUSH AF 
LD(HL), 17 


LD DE, 1000 
DEC DE 

LD A, D 
ORE 

JRNZ -5 
POP AF 
LDIHL) A 
JP (16753) 


LDi 16444), A. 
LD(HL) 97 


LD HL (D-File) 
LO BC, 00 F7 
ADD HL, BC 
LO A(HL) 
ADD A 
JRNZ +8 
LD B, 03 
INC HL 
іони 9C 
DJNZ -5 
RET 

DECA 

СР 98 

JRNZ +5 
LD(HL),AS 
DEC HL 

JR —22 
LD(HL), A 


LD DE, 30 00 
DEC DE 

LD AD 
ORE 

JRNZ —5 


JP 16819 


Increase score routine. Used only 
when frog moves up. 


Get'store new frog position 
Check that it is not off screen 


If not, then check new position 
If it is off screen then get original 
position and check it 

Check if home 


If home then print Н. 


Check top row to see if all home 
bases are filled, if yes then return 
to Basic. If * is found, then. 

jump to dual-purpose delay at 16966. 


Check new frog position for safe 
squares that is road logs lily or 
kerbs, and if any of these then 
proceed to 16982. 


Dead trog/home delay 


Print an * in place frog/ found unfilled 
home position 
Delay loop 


Get original square character. 
Print it. 
Start again with frog at baseline 


Store new square value before 
overprinting frog. 


Decrease time routine as in 
demonstration program except that 
numbers are in inverse video 


Delay loop — governs speed of game, 
to increase speed, reduce value of DE 


GOTO 16819 — start of routine. 


YOUR COMPUTER, JANUARY 1983 61 


10 REM A-MAZ-ING COPYRIGHT К а 5 | | MAZE GAMES — a well-established part of 


BRAIN NOV 1982 home computer tradition — offer endless 
20 GOTO10000 for imagination i n 1 
100 CLS:PRINT6221,"TIME",,"MovEs | | OPS ‘OF 8 LN T pE pi E 

",,"FOOD",,"MONEY" as hours of frustration in the playing. You are 
110 X-U-99 U«99:2-Y-X:FORA-0TO always sure that if you try just once more you 


Z STEP32:FORC-OTO6:PRINTé (A«C) will succeed. The scenarios of maze-type 
СНЕ (В(Х+А+С)) : NEXTC, A: PRINT826 | | adventure games are many and varied but the 


2,M Min рн hey 
120 T=(INT(TIMER/50)):IFT>UP THE principles are usually very similar. They may 


N12000ELSEPRINT@230,7:PRINT@294, || be text-only or they may-give you a graphic 
F:PRINT6326,MO indication of your whereabouts and the con- 
130 AzJOYSTK(0):AA-JOYSTK(1) :IFA | | sequences of your actions, Your view is gener- 
210ANDACSOANDAA? 10ANDAAC5OTHEN12 | | ally limited to your immediate surroundings, 


0 М=М+1:Р=ЕР-1:1РР<1ТНЕН13000 апа the perils you may have to face are many 
150 IFA<10THENV=U~32 and varied. | Т 

160 IFA>SOTHENV=U+32 The principles of maze construction and the 
170 IFAA>SOTHENV=U-1 main running routine given here are of general 
180 ІҒАА<ТОТНЕМУ=0+1 application, whilst the consequence routines 
aAa REDNO S ETEESI, y, payres | | sve examples ofthe so of ees you can 
84,"":GOT0110 produce with a little effort. 

210 IFU-O THEN11000 "The total program given requires that you 
220 IFB(V)=128THENPRINT@84,"NO М | escape from the maze with as much money as 
AY":S0UND1,5:GOTO110 possible, and preferably rescue the dragon 


230 IFB(V)=144THEN14000 А > 
240 IFB(V)=100THENPRINT@384,"con | | from St Clair at the same time, before you run 


GRATULATIONS",,"YOU HAVE FOUND T| | Out of time or food, and before you are eaten 
HE DRAGON": YU=117:GOTO200 by a troll or a giant spider. 

250 IFB(V)<145THEN110 If you only enter lines 20-260 and from 
260 ON(B(Y)-183)/16G0T01000, 2000 10000-10110 you can dream up your own con- 


»3000,4000,5000,6000,7000 ^ х 
1000 F=F+50:PRINT@84, "FOOD": Soun | | Sequence subroutines and amaze yourself with 


D150,5:G0T0200 your own ingenuity. 

2000 MO=M0+50:PRINT@84,"MONEY":S A simple method of setting up a maze on the 
OUND200,5:GOTO200 Dragon is to use a variable array. The text 
3000 :DATA3:0 1870555016705 TOA screen contains 512 print positions, so this is a. 
»5,1,7.1,3,2,4,2,5,2,6,2,7,2,0,3 7 Ё д 
,1,3,2,3,3,3,7,3,8,3,9,3,10,3,3, convenient number to deal with. Life is 


444, 5,4,6 54,724 actually simpler if the array is rather bigger 


3010 РАТАЗ,5,4,5,5,5,6,5,7,5,3,6 than this, and adding an extra three lines at the 
Ае ее OM E > Waly Sey top and bottom gives a total of 672 for the 
»1313318:3»8:6,8:1,8,3,9,8,9:659 array. Of course, various items also need to be 
,7.9,1,10,2,10,3,10,4,10,6,10,7,.| | $ Б Р 
10,8,10,9,10,1,11,2, 11,3, 11,4, 11 | | included in appropriate numbers. The array 
,6,11,7,11,8,11,9,11 and its contents are dealt with in the routine at 
3020 C=RND(8):CLSO:FORN=17065:RE|| 10000. 
ADX,Y:SET(X,Y,C):NEXT:RESTORE Line 10020 sets up the variables: A1 is the 


= i ,2, C) : SET ч z 3 
da AORAR ENET OPE NOI SETI array size; A2 is the screen start; A3 is the 


2):RESET(10,2):FORZ-1T050:NEXTZ:|| Screen end; A4 is the screen size; A5 is the | 
SET(0,4,C):SET(10,4,C):FORZ=1T05 number of blocked paths; A6 is the number of 
0: RESET(0,4):RESET(10,4):FORZ=1T! | items; A7 is the number of space warps; MO is 


050:NEXTZ ro : трэ; : 
3040 PRINT@224,"YOU HAVE MET A T Poe E the time allowed; F is food; 
ROLL","WITH A PASSION FOR MONEY! 5 you. 

" Line 10030 sets up the array and fills it with 


3050 PRINT@320,"UNLESS YOU GIVE CHRS(128) — black. Line 10040 inserts A5 
HIM $100","HE WILL EAT YOU!!":NE|| (450) green — CHR$(143) — pathways at 


RED NEM үрвтнте| | random. Line 10050 inserts A6 (50) randomly- 
224,"YOU HAVE $";MO coloured blocks at random. Line 10060 inserts 
3070 IFMO>99THEN3100 A7 (50) space warps — CHR$(144) — but still 
3080 SET(0,2,C):SET(10,2,C) black, at random. 
E NORME TOS КГК, Line 10070 resets the bottom but one line to 
На ИСЕ 
ATE YOU":SOUND1, 1:NEXTN: RUN 10080 sets the way ош — О — on the bottom 
3100 SET(0,4,C):SET(10,4,C) line, and sets you — U — and the dragon — D 
3110 MO=MO-100:PRINT@352,"YOU HA|| — in random start positions. Line 10090 4020 FORC=0TO1:DRAW"C"+STR$(C) :D 
D ENOUGH TO PAY THE TROLL":PRINT! | checks that you can move in your first turn RAW"RIHND12R6ND12R6FADBUBHIRÓFIDB 
$350 maou NOW HAVE ER LEO LEFT | | and if not, redraws the maze. Line 10100 prints UBHIL26ND2LÓNDT2LÓGNDBUBENLÓGID 
(6,9) : RESET(6, 10) :RESET(6, 11) : RE| | the maze on the screen. Line 10110 clears the BUBENR22":IFC-OTHENSOUND(N*15),N 


SET(7,11) : RESET(8, 11) : RESET(8, 12| | low- and high-resolution screens and sets the 4030 NEXTC,N:IFYU=85THEN4O50 

) :SET(8,8,C):SET(8,9,C):SET(9.8,| | internal timer to zero then leads back to the 1010 CLS4:PRINT@160,"YOU WERE LU 
С) :5ЕТ(9,9,С) iat FURIE ronne at 100, CKYI":PRINT@224,"THE DRAGON FRIE 
3130 FORZ=1T050:NEXTZ:SET(6,8,C) : D THE SPIDER!":FORN=1T03000:NEXT 


:8ET(6, 9, C) :SET( 6, 10, C) :SET(6, 11 This EE is at the канон з the :G0TO200 

ÁC):SET(T, 11, C) :SET(8, 11, C) :SET(| | Program so that it is executed as rapidly as 4050 LU=RND(10):IFLU<5THEN4070 
8,12,C) :RESET(8,8):RESET(8,9):RE| | possible. The speed of Dragon Basic is such 4060 CLS2:PRINT@128,"YOU WERE LU 
SET C918) SRESENCS IS) GNRXXNSGOTOA that this update routine works almost as fast as CKYI":PRINT6192,"THE SPIDER COUL 
4000 PCLS:PMODE3,1:SCREEN1,0 you can think what to do next. DN'T STAND THE TASTE OF YOUI": 
4010 FORN-1TO16:DRAW"CA":DRAW"S" Line 110 looks at the three lines above and FORNz10TO250STEP2:SOUNDN, 1:NEXT: 
+STR$(N):DRAW"AOL18H4U4EUR36F4D4| | below your present position, prints out the GOTO100 

GHL18C2BM-4, -SLHUERFDGLBM+8,+0LH| | contents of the array for a small distance — С 4070 CLSO:PRINT@128,"WHAT DOES I 


UERFDGLBM-3,+5" 


— either side and above and below your 
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MACHINE: 


T FEEL LIKE INSIDE A GIANT 
R?":PRINT6256,"HARD LUCKI": 
10TO200STEP10:SO0UNDN,2:NEXT 
5000 XX-INT(RND(0)):PCLS(RN 
(XX*1) ) : PMODE3, 1 : SCREEN 1, XX 


5010 FORN=1TO150STEP4:CIRCLE( 128 


>96),N,(RND(4)*#(XX+1)),N/30 
NDN,1:NEXT 

5020 CLS(RND(8)):PRINT@192, 
HAVE ESCAPED FROM THE","WHI 
L BUT YOU LOST:", 

5030 LM=RND(0):LF=RND(0):PR 
NT(MO*LM) ; "MONEY", ,INT(F*#LF 
OD": FORN=1T05000:NEXT 


5040 MO=MO-INT(MO*LM) :F=F-INT(F*® 


LF) :GOTO100 

6000 CLS4:FORN=1T032:PRINTC 
85); : NEXT:PRINT632,"I'M ST 
AND I'LL KILL","ANYONE WHO 
S THAT DRAGONI!"; :FORN=1T03 


Although it's a full game in itself, you | 


can base new subterranean epics on 
Keith and Steven Brain's maze. 


SPIDE 
FORN= 
:RUN 

D(4)* 


0:SOU 


"YOU 
RLPOO 


ІНТ,І 
); "РО 


НЕ $(1 
CLAIR 

HELP 
2:PRI 


——=————= 


position and prints the move number — М. 
Line 120 checks if time is up and, if not, prints 
the time, T; food, F; and money, MO. 

Line 130 checks that the joystick is not 
centred. Line 140 updates the move and food 
counters and checks for starvation. Lines 
150-180 calculate your next position. Line 190 
checks if the pathway chosen is clear and, if so, 
line 200 updates your position. Line 210 
checks for the exit, 220 for a blocked pathway, 
and 230 for a space warp. 

Space warps are difficult to avoid, as CHR$ 
(144) looks exactly the same as CHR$(128). 
They can be avoided by not bumping against 
the walls, but sometimes you need to be able 
to find one to get out of a dead end. Line 240 
reports the dragon and converts you into an 
inverse U. Line 260 directs the program to the 
various routines dealing with coloured blocks. 

The alternative lines 130, 150-180 use the 
cursor keys in place of a joystick, but we think 
this makes it too easy as you do not have to 
remember to centre the joystick to avoid re- 
entering a disastrous routine. 

The routines at 1000 and 2000 simply 
increase your food and money, and delete 
these items from the array. 

The Troll routine at 3000 uses a mixture of 
text and low-resolution graphics, and checks 
for money. Note that data must be restored 
after use, and that you only need to erase and 
reconstruct parts which move. 

The Spider routine at 4000 uses high- 
resolution graphics and a scaled draw 
command. Dragons fry spiders, otherwise you 
have a 50:50 chance of escaping. Note that 
only the legs are erased — drawn in back- 
ground colour — and redrawn for each move, 
and that the dragon is detected by YU being 
inverse. 

The whirlpool routine at 5000 uses the 
circle command and both screens — XX=INT 
(RAND(0) — and loses you a random pro- 
portion of your food and money. 

The St Clair routine at 6000 checks for the 
dragon, which he does not like. 

The seeing stone at 7000 quickly prints out 
the whole maze, and the final successful status 
report is at 11000. 

Failure due to time is reported by 12000, 
and due to starvation at 13000. Finally the 
space warp routine at 14000 displays a space 
warp of random length, of random colours, 
and at a random angle. It can move you any- 
where in the maze. 


NTCHR$(185) ; : NEXT: IFYU=117THEN60 
20 
6010 PRINT@320,"YOU MUST TELL ME 
IF YOU SEE HIM":FORN=1T05000:NE 
XT:G0TO100 
6020 PRINT@288,"DEATH TO ALL YOU 
DRAGON LOVERS!",,"ST CLAIR?":FO 
RM=1T03 : FORN=100TO1STEP-5 : SOUNDN 
EXTN,M:RUN 
7000 CLS2:PRINT@224,"THE SEEING 
STONE WILL GIVE YOU","A BRIEF GL 
IMPSE OF THE MAZE":FORN-1T01000: 
NEXT 
7010 CLSO:FORNz97T05T76:PRINTCHR$ 
(B(N)) ; :NEXT:FORN=1T0250:NEXT:CL 
$:G0T0100 
10000 CLS:PRINT" MAZE UNDER C 
ONSTRUCTION",,," ";CHR$(85);"- Y 
OU",CHR$(100);"- DRAGON",,," ";C 
HR$(117);"- YOU + DRAGON",,,,," 
";CHR$(159);"= FOOD",CHR$(175);" 
= МОМЕҮ",,, 
10010 PRINT" ";CHR$(191);"= TROL 
L",CHR$(207);"- SPIDER",.." ";CH 
R$(223);"- WHIRLPOOL",CHR$(239); 
"= ST CLAIR",," ";CHR$(255);"= S 
EEING STONE" 
10020 A1=672:A2=97:A3=576:A4=447 
:A52150:46250:A7250:M02100:UP-10 
00:F2800:YU-85 
10030 DIMB(A1):FORA=1TOA1:B(A)=1 
28:NEXT:SOUND1,1 
10040 FORA=1TOA5:B(RND(0)*®A4+A2) 
=143:NEXT:SOUND10,1 
10050 FORA=1TOA6:B(RND(O)*AN+A2) 
=(RND(7)®16)4+143:NEXT:SOUND20,1 
10060 FORA=1TOA7:B(RND(0)*A4+A2) 
=144:NEXT:SOUND30,1 
10070 FORA=513TO544:B(A)=143:NEX 
T:SOUND40,1 
10080 0=545+RND(29):B(0)=143:U=R 
ND(A4)+A2:B(U)=YU:D=RND(A4)+A2:B 
(D)2100:SOUND50, 1 
10090 IFB(U+1)=1430RB(U-1)=1430R 
B(U+32) =1430RB(U-32)=143THEN1010 
OELSESOUND1,10:RUN 
10100 CLSO:FORA=A2 TO A3:PRINTCH 
R$(B(A));:NEXT 
10110 FORA=1T01000:NEXT:CLS:PCLS 
: TIMER=0:GOTO100 
11000 CLS(RND(8)):PRINT@96, "CONG 
RATULATIONS - YOU ESCAPEDI™,,,"Y 
OU TOOK"M"MOVES",,,"YOU HAD:",MO 
; "DOLLARS", ,F;"FOOD",,(UP-T) ;"TI 
ME LEFT" 
11010 IFYU=117THENPRINT@384, "AND 
YOU HAD THE DRAGON WITH YOU!" 
11020 FORN=1T08000:NEXT: RUN 
12000 CLSO:PRINT@224,"YOU RAN OU 
Т OF TIME!",,,"THIS IS THE END О 
Е YOUR UNIVERSE": FORN=1T01000:NE 
XT:CLSO:FORN-250TO1STEP-1:SOUNDN 
»1:NEXT:RUN 
13000 CLSO:PRINT@224,"YOU STARVE 
D TO DEATHI",,,"BETTER LUCK IN Y 
OUR","NEXT REINCARNATION!!":SOUN 
D1,50:RUN 
14000 PCLS(RND(14)):PMODE3, 1: SCRE 
EN1,0:FORNM=1TO(RND(4)):FORN=1TO 
62STEPNM:DRAW"S"+STR$(N):DRAW"C" 
+STR$(RND(3)):DRAW"BM-6,+8U16R12 
D16L12BM128,96" : SOUND(NM*N) , 1:NE 
XTN:DRAW"A"«STR$(RND(2)) :NEXTNM 
14010 B(U)=143:U=RND(431)+128:B 
U)=YU:V=0 
14020 CLSO:FORN=97T0576:PRINTCHR 
$(B(N)); E NEXTN: FORNS 170500: NEXTN 
:CLS:G0TO100 


alternative lines for use 
of cursor keys instead of 
a joystick for movement 


130 I$-INKEY$:IFI$-""THENT13OELSE 
І=А5С(1$) 

150 IFI=94THENV=U-32 

160 ТЕ OTHENV=U+32 

170 IF THEN -1 

180 IFI=9THENV=U+1 
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IS A computer language and a powerful 
educational tool. It has many of the chara 
istics of the almost synonymous I 
as Logo provides a small number of basic 
building bloc The blocks can be put 
together very easily to produce complicated 
results. 

Logo has no formal syllabus or correct 
methods. The emphasis is not on learning the 
facts about Logo, but learning about thought 
processes that can be extended to 
situations. Seymour Papert in Mindstorms 
ves an example of extending Logo ideas to | 
juggling; a skill that I was able to learn in 30 | 
minutes after reading hi alysis. 

Allowing a child to explore 
by exploring his or her own ideas and being 
rded by feelings of creative and aesthetic 
hievement uses the most powerful motivating 
forces. Most educational softw: is much 
more conservative, relying on practice rather 
than creativity and producing external 
rewards. 

As a computer language a full sion of 
Logo should provide the minimal features of a 
high-level language: loop structures, decision- 
branching and editing facilit in addition, a 
full Logo includes powerful features such as 


0, insofar 


other 


a Logo system 


list-processing and recursive functions. 

Logo, like Lisp and Forth, is a threaded 
interpretative langua It provides a small | 
number of system commands which, when 
referenced, call short machine-code sub- | 
routines. The systems commands can be 
linked together to give a user-defined 
command which can then be included within a 
further defined command. 

One of the advantages of using Logo as an 
introductory computer language is that the 
structuring of programs in Basic follows 
naturally from this experience. The problems 
of spaghetti programming are avoided. 

Full implementations of the Logo la nguage 
are rare and expensive. The TI-99/4 version 
costs £60 and the BBC version is reported to 
cost £55. It is much more usual to find a subset 
of Logo commands and facilities related only 
to controlling a screen object called a turtle. 
This limited system is known as graphics 
Logo or turtle talk. 

In this program the routines to control the 
screen are controlled by Basic subroutines. 


The program also does not allow procedures 
to be defined with a parameter but does 
support very powerful use of the Logo vari- 
ables which can produce the same effect. 
Designed for use by children, the system is 
very user-friendly and almost crash-proof. It 
has been well-tested with groups of children 
and does provide an effective Logo environ- 
ment. If your seven-year-old cannot handle 
Basic, try this instead. You may not need a 
secondary school if you do. 

Commands are given to the system either by 
using one of the system command mnemonics 
in table 1 or by giving one of the defined com- 
mands. If a system command is given, it may 
or may not require a parameter. Numeric para- 
meters can be given either as a number or as a 
term that includes the system variables NM, 
TR, SZ. 

Numeric parameters can be evaluated by the 
sic Eval function. If the Eval function is 


used with a parameter string that cannot be 
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TURNING: 


Turtle graphics are the family of drawing routines 
at the heart of Logo. Fintan Culwin presents 
a full turtle program for the BBC Micro. 


evaluated, an error condition is produced that 
crashes the system down to its lowest level. 

A string parameter is the name of a com- 
mand; for memory efficiency it should not be 
longer than eight characters. System com- 
mands have to be given to the system as 
mnemonic space parameters. 

Clear Screen clears the screen, resets 
the angle to 0 and homes the cursor 
to the centre of the screen. Pen 
Up and Pen Down set trace 
output from the cursor 
off and on. Fill and End 
Fill fills the areas in the 
same way as Plot in BBC 
Basic, starting with the second 
point after Fill is called. Cursor 
On and Off switch the cursor on 
and off. Long procedures can be 
speeded up significantly by turning 
the cursor off. 

Quit allows you to leave the system to 
store definitions on tape. The definitions 
are stored as strings — this is exactly the 
situation where the most cassette-filing system 
errors occur so make sure you have your CF 
patch in when you use it 

Cursor Right and Down move the cursor 
around the screen. Use negative parameters to 
move left or up. Right and Left turn rotate the 
cursor clockwise and anti-clockwise respect- 
у. Angle sets the cursor to a definite 
value. Forward and Backwards 
move the cursor with 
appropriate 


xe “stat 


REM VER 4YC 
ON ERROR GOTO 2500 


CLGiFORNX«O TO i:PRINTTAD(15, NX) CHRSLED; CHRSUBI ; "HYLOG" : PRINTTAB (17, N| 
NEXT 

Se PRINTTAB(3,7);"DO YOU WANT TO INPUT DEFINITIONS FROM A TAPE (Y/N) 7| 

ЫВ R=GETHF (RO>78 AND А289) THEN 6@ ELSE IF R=78 THEN 158 

65 PRINT"PUT DATA TAPE IN RECORDER’ “AND PRESS P.":REPEAT:UNTIL GET=08 

70 ch»OPENIN(*MYLOGS") 

ве INPUT&ch,DT 

эё FORN=1 TO DT 

199 IMFUTRch,DTS (N, 8) 

119 INPUTWch, OTs (N, 1) 

128 PRINTDTS(N, 0) , DT (N, D 

130 NEXT 

148 CLOSEMch 

150 MODE 4 

166 PROCSCR:PLOTA4,440,412:GOSUB 2190 

179 REPEAT 

189 PROCINP 

190 CN-Vi:CM-VZ: IF CNC1@@ THEN PROCACT (CN, CH, Ue) 

208 DS(@)=STREICN)+" "*STRé(CH)*" "«STRS (AG) 

210 уро 7 

22GAX1=AX1 AY1=AYı GA1~GA1 АХ = (2568 (PUSSE) )  AGTSF : AY= (2568 (7053) + 7USSD: BA= 


238 NHO=Ne: TRO=TR: SZ0~52 
240 IF CND10@ THEN CN=CN-106: SCO: S8.(@) -DTS (CN, 1) REPEAT: PROCEX:UNTIL SC< 


25e UNTIL оил 

268 MODC7:PRINT"DO YOU MANT TO SAVE THIS VERSION 2" 
27@ARGET: IF (A< >78 AND AC>B9) THEN 276 ELSEIF А=78 THEN 399 
290 PRINT-PUT BLANK TAPE IN RECORDER"* "AND PRESS Н. “: REPEAT: UNTIL GET-82 
290 ch=OPENOUT ("HYLOGS") 

380 PRINT&ch,DT 

31e FORN=1 TD DT 

328 PRINTAch, DTS (N, ©) 

зе PRINTMch, DTS (N, 1) 

J40 PRINTOTS (N, ®) , OTS (N, 1) 

35e NEXT 

34a CLOSEWch 

380 sFx 15 ,9 


398 PRINT"DO YOU WANT TO GO Back TO THE PROGRAM ?* (continued below) 


Fill FL - 
End Fill EF 
Cursor on ON 


p 


race output in the direction of the current 
angle. 

Repeat and Next define a repeat loop. 
Define and End Define delineate a user- 
defined command. Delete removes a defined 
command from the system. Describe describes 
a defined command. Edit allows editing of a 
command, each term of a command is pre- 
sented with options of Entering that term, 
Deleting that term, replacing that term, Insert- 
ing a term before the presented term or 
abandoning the definition. A useful way of 
turning the screen off while defining a 
command is to define the command without 
any terms, then insert the definition using the 
editor. 

System lists the system command available, 
List lists the defined commands. do 
attempts to undo the last command given. 
Value lists the values of the three Logo 
variables Number, Turn and Size. 


Now for the program and, to paraphrase 
Arthur Dent, do not panic. 
program is 10K of listing, it is not spaghetti- 
written. This does not necessarily mean that it 
always conforms to structural programming 


conventions. А workable, testable version can 
be produced with a small amount of effort and 
built up from there. 

Begin typing in the driver routine between 
lines 150 and 250. Add the initialisation pro- 
cedures ProcInt and ProcScr. The utility 
routines ProcStrip and ProcFind. ProcStrip 
removes the front spaces from strings and 
indicates the place where it can be divided to 
give a string containing the first value. Proc- 
Find looks for a string among the system com- 
mands and defined commands. It returns 0 if 
no such command exists, a value less than 30 
for a system command and a value greater than 
100 for a defined command. 


= —1 

Command Mnemonic Parameter 
Clear screen CL hà 
Home cursor HM = 
Реп ир PU = 
Pen down PD = 
Cursor off OFF = 
Quit Qu E 
Cursor right CR N 

Although the | | Cursor left CL N 
Right turn RT N 
Left turn [38 N 
Angle AG N 
Forwards FD N 
Backwards BD N 
Repeat RP N 
Next NX Ба 
Define DF $ 
End Define EN = 
Edit ED $ 
Describe DS $ 
Delete DL $ 
System SY = 
List LI E 
Undo UD = 
Values VL c 
Number NM N 
Turn TR N 
Size 52 М 

(continued on page 67) | | Table 1. 


f Tcontinued from top of page) 


A08 А-0СТ:ІҒ (AC>7BAND AC>E9)THEN 400 ELSE IF A-78 THEN END 


68 IF N@@THEN PRINT“Sësorry don't understand. $3":6UTO 570 


'O IF ((N>SANDNK 14) DR (N=? 


4DR(N227 AND N<J1)) AMD (I$*"" )TMEN PRINT"t* I 


418 
| 420 peFPROcscR 
азе 
aae 31,39,26 
ase 200; 1279, 1823; 
468 i200: 


488 DEFPROCINT 
498 DIMDS (38) ,S9 (100) , DTE (50, 2) 

598 AGO: EDS! UD: NH=10: TR-98: 52-10 

S18 RESTORE S20:FORNei TO SO:READ T#:D8(N)=<TS:NEXT 


L, au, AG 
5зё DATA VL, ON, OF, NM, TR, SZ 
ЗАВ FLFe@sPDe1 DELO: RP=B: SO=0: DT=1 2 ED1 =0: 0090: AX=6481 AY=41 2: GAD 
550 ENDPROC 
S68 DEFPROCINP:V2—8 
578 INPUT"Command “Iss IF 1%= 
5вё IserIDs(18,U+1 
598 PROCFIND(US) :N=FDE 
608 IF RP=1 AND N=13 THEN PRINT"S* already repeating. f*":GOTO 578 
610 IF RP=<® AND N=14 THENPRINT"## not repeating #£8":GOTO 578 
628 IF RP=1 AND N»14 AND N<24 THEN PRINT"EE rep 

" 88":G0TD 578 
630 IF DF=i AND N«15 THEN PRINT"SS already defining. #2":60Т0 578 
648 IF DF=@ AND М=1& THEN PRINT"38 not defining 31^:G0T0 578 
656 IF DF-10ND N>17 AND N<26 THEN PRI 

GOTO S7i 


THEN 578 ELSE PROCSTRIP (18) 


528 DATA CL,HM,FU, PD, FL, EF, CR, CU, LT, RT, BD, FD, RP, NX, DF, EN, UD, SY, LT, ED, DS, D. 


ting can't use ";D&(N); 


[["1* defining can't use ";D8(N);" t 


698 ENDPROC 


7 
B 


1888, 950, 1188, 1199, 1298, 121 
isis 
вза 
p 
850 GOSUB 219 :PLOTA, 
вьв PD=@ı RETURN 
878 PD«1:RETURN 
890 FLF«i:RETURN 
898 FLF 
980 Xi-10PN: YI -0: PROCTUR (8, X1, Y1) : RETURN 


920 PN«-PN 
9:8 GOSUB2198:AG=AG+PN: IF AGIA THEN RG-nG-368 ELSE IF RGK0 THEN A6=AG+S 


948 GOSUB 219% 
958 RETURN 
968 PNe-PN 
978 Xi« (SIN (RAD (A6) )) арм! 
988 IF PD=® THEN PROCTUR 


need anusber for that #8"1GOTOS7@1ELSE IF ((N>6ANDNC14) OR (N=24)OR(N>27 AND 
NCX1)) THEN. V2=EVAL (1$) 
DBP VisMiVSeIS: IF (1=" "OR 1¢="")THENVS="@": VDU7 


DEFPROCACT (PT, PN, P$) 
18 IF PT=Ø THEN ENDPROC 

ON PT BOSUB 840,850, 049,070, 880, 899, 700, 910, 92: 
309, 1478, 1520, 1530, 154 


936,950, 970, 1828, 758 
se eU cb 


PLOTS, 640, 412: OSUB2198: RETURN 
|, 412: 0G-0:GOSUB 2198: RETURN 


RETURN 


18 Yi-103PN: Xi"0:PROCTUR (@, X1, ¥1) + RETURN 


i ¥1 (COS (RAD (06) )) aPNELS 
X1, Y1) RETURN Я 
(listing continued on page 67) 


E 
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NEW BOOKS 


ATARI® Games and Recreations 
Herb Kohl, Ted Kahn and Len Lindsay 
Preprogrammed games, charts, flash cards and 
graphs are included in this fun-packed book for 
beginners and advanced users of the ATARI400 
and 800. A special section covers graphics, 
sound and colour features. 

[ ]£11.95 338 pages 8359-0242-0 


ATARI® Pilot for Beginners 

Jim Conlan and Tracy Deliman 
Fullinstructions and programs for using the new 
computer language PILOT on the ATARI 400 
and 800 are given. PILOT is designed to let 
beginners program quickly through games and 
experimentation, to create music, moving colour 
pictures and many types of games with ease. 
| | £11.95 230 pages 8359-0301-Х 


The VisiCalc Book: ATARI? Edition 
Donald Beil 

Illustrated with practical problems, this book 
explains how to make full use of VisiCalc on the 
ATARI. All examples have been prepared on the 
ATARI 800 using VisiCalc 1.74A. Among the 
many topics covered are capabilities, 
commands, built-in functions, errors and 
documentation. 


Im Ê £11.95 312 pages 8359-8393-5 


The Apple Personal Computer 
for Beginners 
Seamus Dunn and Valerie Morgan 
This thorough introduction to the Apple II series 
concentrates on Applesoft BASIC and disk- 
oriented machines. Graphics, colour and sound 
are given particular emphasis, and appendices 
cover Integer BASIC, Pascal and the use of tape- 
recorder and cassette storage. 

|] £6.95 300 pages 13-039131-Х 


Kids and the Apple 


Edward Carlson 
Cartoons illustrate this lively guide for children 
which teaches Applesoft BASIC on disk-based 
or cassette Apple systems. 
E2 £15.95 224 pages 


8359-3669-4 


from Prentice - Hall International 


BASIC Programming on the BBC 


Microcomputer 

Neil and Pat Cryer 

“an excellent introduction to the BBC Micro- 
computer. It teaches BBC BASIC in a non- 
technical, easy-to-understand way, ideal for the 
beginner.” Practical Computing. 

“the explanations are clear and there are plenty 
of sample programs.” Computing Today. 


|Є5.95 208 pages 13-066407-3 


Programming the TI-55 Slide Rule 


Calculator 

Stephen Snover and Mark Spikell 

Over 125 examples, exercises and problems are 
included in this practical handbook, which 
explains how to program the TI-55 to solve 
mathematical, scientific, financial and business 
problems. The step-by-step instructions allow 
the programs to be adapted to suit other 
programmable calculators. 


E £6.35 116 pages 


TRS-80 Color Computer Graphics 


Don Inman with Dymax 

16K Extended Color BASIC graphics features 
are explained for low, medium and high resolu- 
tion graphics, as well as the 64-by-32 mode 
implemented in the 4K Color BASIC machine. 
Programs and exercises illustrate the step-by- 
step instructions provided. 


~ ]#11.95 308 pages 


Prices and publication dates are correct at the time of 
going to press, but may be subject to change. 


Book Orders 

These books can be ordered from your usual book- 
seller, or in case of difficulty from: 

Department 30, 

Prentice-Hall International, 

66 Wood Lane End, Hemel Hempstead, 
Hertfordshire, HP2 4RG, England. 

Please mark the number of books you wish to orderin 
the boxes beside each title and return the 
advertisement to the address above. 


13-729913-3 


8359-7864-8 


Name 


Address 


l enclose a cheque/P.O. for £ Please add 
£1.00 per book for postage and packing. Payment 
should be made out to INTERNATIONAL BOOK 
DISTRIBUTORS. Please allow 28 days for delivery. 


vct 


Prentice-Hall d" International 
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(listing continued from page 65) 


999 1F FLF>® THEN FLESFLE+*1 
1808 PL-1: PROCTUR(PL,X1,¥1) 

1018 RETURN 

1820 RP=1:RTS=STRE(1S)+" “*STRS(PN-1)4" ":REPEAT 

1021 PROCINE 

1830 RT9-RTSeSTRS(VI)e" “evee = 

i8SOIF V1<1@8 THEN PROCACT(V1,V2,V$) ELSE :SC-9:99 (0) =От® (V1-180, 1) : REPEAT 
1PROCEXUNTIL SC<® 

1860 UNTIL Vi*14:TRTS-RT&*STR(16)*" “+STRS(O) :RP=Ø: IF ED 58 (0) =TRTS:5C= 


THEN PRINT-** you need to give it a name ! ss 


ELSE IF FDF-100-DT AND EDi=@ THEN PRINT"** you 
are still defining st аат 

P9 IF FDF-180«DT AND EDI=® THEN PRINT-: 
RETURN 

119 IF DT=5Ø THEN PRINT" my chips are full W*:R. 
1111 DF=1: PSUS: DTS (DT, 0) -P9: DTS (DT, 1) 7" * s REPEA! 
1120 PROCINP: IF VI-108-DT THEN PRINT^33 you are still defining ";DT$(DT, 8 
з" BE" :GOTO 1120 

1130 рте (От, 1)"DT* (DT, 1)4STRe (V1)«* "жузж" " 

1158 IF VIC100 THEN PROCACT(V1,U2,V) :IF V1=14 THEN FORN=@ TO1:PROCSTRIP(R 
T$) :RTS=MIDS (RTS, U+1) 5 NEXTIDTS (DT, 1) "DT (DT, 1) «АТФ 

1168 IFV1>108 THENSS (©) DTS (V1-198, 1) :5Се0: REPEAT: PROCEX:UNTIL SC<@ 
1170UNTIL VI=1 41 DT=DT+1:DF=@1 RETURN 

1189 PROGUNDO: RETURN 

1198 CLS:VDU 14:FORN@1 TO ЗӨ: PRINTDS(N) ; SPC (8) ; :NEXT:VDU 15:R=GET:CLS:RETU 
вн 

1200 CLS: VDU 14:М=Ф:ВЕРЕАТ:М=М+1+РЕ1МТТАВ( (М-1 MOD 3) #10) DTS (N, 0) ; UNTIL 
(NaS OR оте (N, 8) #"*) :UDU 15: R=GET: CLS: RETURN 

121@IF P$="@"THEN PRINT™#todit what 7 #2":RETURNIELSE PROCFIND (P3) :1F FDF= 
Ø THEN PRINT"&s I don't recognise ";P%;~ #8":RETURN:ELSE IFFDF<10® THEN PRI 
NI“SE thats a systes command 

1220 ED=1: CLS:PRINT"D elete^'"E nter"'"R eplac 


you have already defined ";P*^ 


1249 REPEAT 
1250 PROCSTRIP (EDS) 1EDI=VAL (US) :ED$=MIDS (EDS, U*1) s PROCSTRIP (EDS) :ED$=HIDS ( 
EDs, U«1) :Е02#=06 
1260 IF EDIC100 THEN PRINTDS(ED1);"  "jED29:ELSE PRINTDTS(ED1-180. 
R-GET: IF(R<>68 AND R65 AND ROOF AND RC>73 AND RC>B2) THEN 1 


16070 1298: ELSE GOSUB 1350:1F Re. 
1298 IF RP=1 AND (EDi-1à OR Viele) THEN FRINT^3* still repeating can't end 
GOTO 1268 

UNTIL ((ED1=16 OR Vi=16)) 

1300 DTS(EDF, 1)=TEDS 

1310 KD«9;VDU 28,0, 31, 39, 26: CLS: RETURN 

1320 TEDS@TEDS+STRS(EDI}+" "«ED29«" " 

1330 IF Ер1=15 THEN RP=] ELSE IF Ер1=14 THEN RPO 

1348 RETURN 

1356 PROCINP: IF Vi=i3 THEN RP=1 ELSE IF Viel4 THEN RPA 

1360 IF LEN(V$)<2 THEN 1378 ELSE IF((INSTR(VS, “мм=› 29) DR (INSTR (VU, "TR) 58) 
OR (INSTR (VS, "SZ") 8) THEN. TEDS-TEDSeSTRS (VI) +" "уфе" =: RETURN 

1570 TEDS-TEDS«STRR(VI)e" “eVse™ "RETURN 

1308 EDi-G:IF P*-"07 THEN EDI«1:PRINT"3* what command 7 $1":RETURM 

1390 PROCFINDIPS):IF FOF=@ THEN PRINT"* don't recognise ";P$;" #8":RETURN 


1400 IF FDFC1@0 THEN PRINT" » that’s a system command яа": ЕТИКА 
1410 FOF =FDF-108 

1420 DC$=DT$ (FDF, 1) REPEAT PROCSTRIP (DC#) s DS1=VAL (US) : DCS=MIDs (DCS, U) s PROC 
STRIP (DC) : D82-VAL (08) : DCS=HIDS (DCS, U) 

1430 IF 051<108 THEN PRINTDS(DS1);" ,"jUS;" #";sELSE PRINTDTS(DS1-100, 65" 


what command 7 
1 don't know "Ре" s 
system command #2": RETURN 
Н» (КОК) +" Ø ":REPEATiCeCH1 
INSTR (DTS (C, 1) ,FDES) 29) OR(CSDT-1)) 

1500 IF(CXDT-1) OR INSTR (DTS (DT=1, 1), PDFS) >@THEN PRINT=38 can't needed by 
“;DTS(C,@) 5" 15^: RETURN 

1516 NX-FDF-100:REPEAT: DT& (NX, 9) -DT& (Ne 1 , Ø): DTS (NX, 12=DTS(NKe1, 1) e No Ned 

"DT-1 


RETURN:ELSE PROCFIND (PS) 21 
RETURN: ELSE IF FDF <1@@ THEN 


REPEAT 1 PROCSTRIP ( DTS (CK, 12) 1DTs (CX, 1)=ĦIDS (DTS (CZ, 1) ,U) а TX=VAL 


1513 IF TX«FDF THEN TSeTSe" “*STRE(TZ) ELSE Tsetse" "+STRS(TZ-1) 
1514 PROCSTRIP GK$ (CX, 12) DTS (CX, 1) “MIDS (DT# (CZ, 1) ,U) Тентен" "eusen н 
1515 UNTIL T%#16 
1516 DTS(CX,1)=T8sUNTIL CXeDT-1:RETURN 
1520 QU=1: RETURN 
1538 БОБОВ 2190:A8«PN:GOSUR 2199: RETURN 
1540:PRINTTAB(S) i "EE Net ";NM;TAB(IS)" 88°" TAB(S); “аа TRe ";TRTAB(1S)" ав 

"ITABUS); "ав SI ^;82; TAB(15)7 88": RETURN 
155 IF MD-& THEN RETURN ELSEHD=@: 605082199: RETURN 
1560 BOSUBZ1 90: HD=1s RETURN 
1570  NM«EVAL (PS) 

1571 RETURN 
1590 TR-EVAL (P$) 
1608 RETURN 
1618 SZ=EVAL (PY) 
1628 RETURN 
1698 DEFPROCEX 


1695 IF SC=10@ THENPRINT"#® my chips are full W&":ENDPROC 

1708 тх®=5% (SC) s PROCSTRIP (TX#) s E19 VAL (US) : TX$-MID$ (TX, U) : PROCSTRIP (7X8) :Е 
2*VAL (US) : TX&9MIDS (TXS, U) 

1718 IF (E1 >6ANDE1< 14) ORE1™24ORE1 >27 THEN E2=EVAL (US) 

1728 IF Е1=16 THEN 8%(5С)=”"18С=®С-11бОТО. 1750 

1730 IF E113 AND E251 THEN 1778 ELSE IF E1=13 THEN S$(SC)-TX$:GOTO1700 
1740 IF E1>108 THEN 1600 

1758 РКОСАСТ (E1 , E2, U8) 159 (5С) =ТХ:60Т0 1788 

1760 ENDPROC 

1778 RKS="": RYS=TXSs REPEAT; PROCSTRIP (RYS) :ES=VAL (US) z RYS=MIDS(RYS,U) АХА. 
XS*US+" “2 PROCSTRIP (RYE) EA» VAL (US) :RYS=MIDS (RYS, U) sRXS-RXS«USe" "IUNTIL ES 
=14 

1788 EPSINSTR(RX®," 14 ü'):RXS»LEFTS (RX$, EP-1):RX&-RX*«" 16 ØP “:5%(5С+*1)= 
RXS 

1790 E2-E2-1:TX$-713 ~+STRE (EZ) +Тх®%:5% (SC) =TX$:SC=SC+1: GOTO 1768 

1800 S$ (SC+1)=DTS(E1—108, 1) +93 (SC) =TX$: SCeSC*1:GOTO 1748 

18 DEFPROCSTRIP (STS) 30-а 

820 IF ASC(STS)=32 THEN ST$=MIDS(STS,2):UU=UU+1:GOTO 1828 
B39 Use" :UsØ:REPEAT:U=U+i: IF ASC(MIDS (STS, U,1))<>32 THEN US=US+HIDS (STS, 
D 
вав UNTIL (MIDS(STS,U,1)=" " OR UD"LEN(STS)) 

1858 U-U«UU 

1868 ENDPROC 

1880 DEFPROCF IND (FDS) :FDF=@: PROCSTRIP (FDS) :FDS=Us 

1898 N-G:REPEAT:N-N«1:UNTIL(FDS-D$(N) OR №348) IF FDS=DS(N) THEN FDF=N 
1980-0: REPEAT: N=N+ 1 : UNTIL (FDS=DTS (N, Ø) OR N*DT):IF FDS=DTS(N,@) THEN FDF= 
Melee 

1910 EMDPROC 

1920 DEFPROCUNDO: THD=HD:UD=1:GOSUB 2199:HD-1:NM-NMD: TR-TRO: S7570 

1938 PROCSTRIP(D$ (0)) : UD1=VAL (US) 

1948 IF UDL>108 THEN S8(8)=DTS(UD1-180, 1) sPLOT4, AX, AY:SC=®:REPEAT:PROCEX:U 
NTIL SCce:GOTO 2868 

1950 IF (ир1=1 OR UDIN1S OR UDI-170R 001218 AND 001224) THEN PRINT"3* can 
"t undo "jD$(UDI)," #s":G0TO 2080 

1958 T&-MIDS (DS (P) ,U) :PROCSTRIP (TS) 1 UDZ=VAL (UB) : TSI DS (Te, U) 

1965 GOSUB 2198: :PLOTA,AX,RY:GOSUB 2199 

1968 IF UD1=2 THEN GOSUBZ! 98: PLOTA, AX1 , AY1:AG«GAI: 505082190 

1978 IF UDi=3 THEN РИ=1 

1990 IF UDi=4 THEN PU=® 

19% IF UDi=S THEN FL«& 

IF UDi-& THEN IF FL=!:FL=@:ELSE FL=2 

ДА THEN PROCACT (7, -UD2, "*) 
ir 

1 
IF Ш01=10 THEN PROCACT (1@,-UD2, 
IF UD1«11 OR UDI-12THEN GOSUB 2498 
IF UDi=13 AND DF=i THEN PRINT"*$ EN defintition and redefine 
2070 IF UDI=16 THEN PRINT"S8 EN Delete definition £8” 

2075 IF UD1-24 THEN GOSUB2199:AG=GAl:GOSUBZ199 

2986 HD=THD:GOSUB 2198:UD-0:NH-NMO: TR=TRO: 52—520: ENDPROC 

2090 TS=DTS(@, 1) xPROCSTRIP (T€) : X1=VAL (US) s T#=MIDE (TS, Ue 1) sPROCSTRIP (TE) : Y4 
avaL (US) 

2108 T&-DT$ (Ø, 9) xPROCSTRIP (TS) s XZ«VAL (US) s T#=MIDS (TS, Uri) sPROCSTRIP (TS) YZ 
MAL (USD. 

2110 FLFeFLE-L 

2120 DT$(0, 1) »DT& (0,0) 

2150 IFFLF<=1 THEN PLOTS,-X1,-Y1:G0TO 2148 

2140 PLOTO, -X1,-Y1sPLOTUS, -X2, -Y2 

2158 PLOT, X2, V2 

2168 RETURN 

2176 DEFFNCAN (7): =22С05 (RAD (AN) ) 

2188 DEFFNSAN(Z):-2351N (RAD (AND ) 

2198 IF HD-1 THEN RETURN 

E 

2218 
2226 
2238 
2248 
2250 
2250 
2278 DEFFROCTUR (PL, X, Y) 

2288 1F (PTEŞORPT=10) | THENTAG=AG: AG^AG- PN: 605082190: hG«AG«PN: GOSUBZI 90: ENDP 


2299 608082199 
2308 IF UD=1 AND PLZ! THEN PL=3 
2518 FLOTPL, X, Y 

19e 
9) DTS (0, 1) :DT& (0, D) "STRE OD ж" "«STRE (Y) 
=з THEN GOSUB 2378 


=VAL (US) 
2580 T9-DT$ (Ø, P) x PROCSTRIP (Тж) : XX«VAL (U$) : T&«MIDS (TS, U41) :PROCSTRIF (T$): Y 
MAL (US) 

2598 IF UD-1 THEN FL-63 ELSE PL=81 

2408 PLOTO,-x2,-Y2:PLOTO, 
2418 PLOT®, XS, VX:PLOT PL 
2429 RETURN 

2500 REM 

2509S 1FERR=26ANDERL=670THENPRINT“#8# SERIOUS ERROR &MW^':IFED-THEN 2568 EL 
SE IF DF-1 THEN 2528 ELSE IF RP=1THEN 2548 ELSE 2408 

2518 PRINT"ERROR NUMBER ";ERR;" AT LINE ";ERL:END 

2520 PRINT"@® DEFINITION ABANDONED W&":GOTO 2660 

2548 PRINT"s» REPEAT ABANDONED GOTO 2600 

2550 PRINT-M« EDIT ABANDONED ен": GOTO 2400 

2606 PRINT" ReGETs VDU 28,0, 31, 39, 26:CLS: FeO: RPO: 
ED-9: T$ (DT, 9)» 


—1 


(continued from page 65) 


ProcTur controls plotting lines on the 
screen and the subroutine called at line 2190 
controls the cursor on the screen. 

Following this, two of the major routines 
can be introduced. The ProcInp accepts the 
commands and passes its results to the major 
procedure ProcAct. This consists of a Gosub 
stack which calls routines corresponding to the 
30 allowed terms. The simple screen-handling 
commands can now be keyed in. This will give 
a minimal system capable of executing com- 
mands immediately on the screen. 

"The system can now be extended by adding 
the structures that allow it to be described as a 
language, the Repeat loop, and the definition 


routine depend upon the ProcEx procedure. 

There only remain the parts that make life 
easier: the Editing, Description Delete and 
Quit routines to complete the system. 

The main variables of the program, besides 
the flags, are the arrays. D$(30) holds the 
mnemonics for the system commands. The 
arrays DT$(50,2) holds the defined command 
names in DT$(DT,0) and their representation 
in DTS(DT,1). DT is the defined command 
counter. 

The definition of a command is held in the 
array as a sequence of pairs of strings. The 
first string of the pair holds the command 
number as described in ProcFind, the second 
string holds a dummy value 0 or a simple 


numerical value or a term that will give a 
numerical result when passed to the Basic's 
Eval function. This is made clearer by an 
example. 

Suppose you defined your first term QSQ as 
FD NM*.8 // RT 90 this would be stored in 
DTS(1,1) as “ 12 ММ? .8 10 90". The com- 
mand SQ defined as RP 4//QSQ//NX would 
be stored as “13 4 101 14 0”. 

The execution of a defined term or a repeat 
loop is handled by ProcEx; this controls the 
stack S$(100). The string to be executed is 
placed on the bortom of the stack and is 
stripped of pairs of values to be passed to 
ProcEx. If a repeat loop or a defined term is 

(continued on page 69) 
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MICROWARE — UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023 


(Close to Clock Tower, Large Car Parks and Bus Station) 


THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL SHOP 
SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 


2x81 (NOW IN STOCK) £49.95 MICROWARE SPECTRUM SOFTWARE 
JUPITER ACE (NOW IN STOCK £89.95 
ORIC (AVAILABLE END JAN) 
SPECTRUM (COMING SOON) 


ALSO SUPPORTING SOFTWARE AND HARDWARE 
Come and see our ever increasing range of 

Software . Hardware . Books . Magazines . 
Keyboards . Ram Packs . Graphic Roms. 1/0 Ports . 
atc. 


BOOKS AND GOOD RANGE OF SOFTWARE FOR 
BBC & DRAGON 32 


IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT — THEN MICROWARE STOCK IT! 


QUALITY JOYSTICKS FOR DRAGON & 
BBC 


VINYL DUSTCOVERS FOR DRAGON & 
BBC 


ALIEN COMMAND (16K) Testing Invaders style 
game making full use of Spectrum sound, colour and 
graphics NOW £4.75 ONLY 
BACKGAMMON (16K) Play against your computer 
in this version of the popular board game 

£5.00 
BOTH GAMES AVAILABLE FROM SHOP OR 
MAIL ORDER 


= 


SOFTWARE WRITERS! 
GOOD SOFTWARE WANTED — 
EXCELLENT ROYALTIES 


£9.99 EA. 


£4.50 PRINTER FOR DRAGON, BBC,ETC £150 


TRADE ENQUIRIES WELCOME OPEN 9.30-12 noon 12.30-5.30 pm 


Closed Monday 


SAE BRINGS CATALOGUE 


Leicester 


СВАМІС-81 a 16k Rampack with internal battery 


It lets you banish the Whit, Click, Wait 
and Try agains of ZX81 Systems 


* Latest technology CMOS memories. Use only a tiny current 
to retain data. 


* State-of-the-art Lithium battery provides current for 10 years 
without charging. Powers off the ZX81 when running. 


* Use it like an ordinary Rampack on it's own, or together with 
a Rampack like two PAGES of memory. 

* Flick a Switch and your data is saved. Remove it and put it in 
your briefcase or send it for a trip around the world! Plug it on 
and hit the right keys and there's your program again. 

* You can even run two independent interleaved programs from 
the two Rampacks. 

* Expansion adaptor on rear of elegant lie-flat ABS case. 
Cabled connector to ZX81. 


ALSO NEW * DREAM-81, a 64K Rampack for 2Х81 with 16K 
EPROM socket. This versatile unit has many features. Cased, 
professionally built and tested £69.95 + VAT 


OTHER CAMEL PRODUCTS * ........................................... 
MEMIC 81(.2) 2 kB (4 kB) CMOS memory unit with Lithium 
battery backup. Instant 
storage/ retrieval £24.95 (29.95) 
PPS a fully cased 25W Personal Power Source for Small 
production runs, labs and hobbyists. Outputs 


5v,3A/12v,1A/-12V,.25A £44.95 + VAT 


MEMIC L a kB CMOS unit with Lith.battery backup and 24 pin 
cabled header from EPROM Socket on any 
system £26.05 


ROM-81 2kB-8kB EPROM unit with Wait States £14.95 
PIO-81 an 8+8 Channel, latched Input/Output card with TTL 
compatibility £13.00 


P +P free except on printer accessories 


Jel (0223 ] 314 B14 VAT extra on all products. 
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(continued from page 67) 
encountered then the relevant string is placed 
on top of the stack and execution of the stack 
moves up one level. 

Tn operation, the program, operating system 


RAM and screen memory occupy 22K of your 
32K. This leaves 10K for the program vari- 
ables and the stack. 

It is possible to use up all of this memory 
before the reserved limit of 50 defined terms 


HOW TO TALK 


‘THE ESSENCE of turtle graphics is the "turtle" 
concept. Imagine a mechanical turtle, crawling 
over a sheet of paper, drawing a line as it goes. 
It can do two main things: it can go forward 
for any distance you may wish, and it can turn 
right through any angle — a negative angle is 
the same as a left turn. With these two 
functions, it is easy to make the turtle draw 
complex patterns; for instance, the imaginary 
command sequence: 

FWD(10) TURN(90) FWD(10) TURN(90) 
FWD(10) TURN(90) FWD(10) TURN(90) 
would draw a square of side length 10, leaving 
the turtle back where it started, facing in the 
original direction. Try it on a piece of paper. 

This simple example should hint at how 
more complex patterns can be generated. 
There are, however, several important points 
about the way in which turtle graphics acts 
which may not be immediately obvious. 

The pattern is drawn from wherever the 
turtle may be at the start — it takes absolutely 
no notice of the screen's co-ordinate system. 
This makes it very easy to draw any pattern 
anywhere; once you have written a routine to 
draw the shape you want — the difficult part 
— you can put the turtle in the correct starting 
position and set it off. This goes even further, 
since the pattern may be drawn at any angle, 
because the turtle simply starts moving in the 
direction in which it is pointing. Put it in the 
middle of the screen, turn it right 45? and set 
it running to draw a diamond. 

Turtle graphics make it easy to scale the size 
of a pattern as well. Suppose in the previous. 
example we had used 

FWDin) TURNI90) 
that would draw a square of side length n at 
any angle, anywhere on the screen. 

The final major benefit of turtle graphics is 
the ease with which routines may be 
debugged. At its simplest, you can “play 
turtle”. Walk and turn as the program 
specifies and see if your footsteps trace out the 


David Peckett’s programs 
allow you to test the water 
before taking the turtle 
plunge. 


pattern you wanted them to. If they do not, the 
bug should be obvious immediately. This 
technique appeals particularly to children of 
all ages, who can have great fun debugging 
turtle graphics routines. 

What facilities do we need from a turtle 
graphics system? Obviously, there must be 
commands to instruct the turtle to go forwards 
and to turn. There must also be a way to put 
the beast anywhere on the screen, facing in 
any direction. Sometimes, we may wish to 
move the turtle without drawing a line, and so 
we need ways to switch its pen on and off. 
Also, since we are using a BBC Micro, there 
must be a way of changing the Ink colour. 

Additionally, it would be useful if we could 
control more than one turtle simultaneously. 
The Apple turtle graphics system does not 
allow this, but it might be very helpful in 
games to be able to move turtles simultan- 
eously. 

As a final refinement, the turtle graphics 
system should allow us to write any message 
on the screen at the turtle's present position, 
without affecting that position. 

Take a look now at listing 1, which is a set 
of procedures to implement all these require- 
ments. Their 'names are in line with the 
general run of turtle graphics commands. 

Note that the listing does not show the 
arrays which are used in conjunction with the 
procedures. You need five to support the 
system: 

TRTLX(n) and TRTLY(n) 
which contain the turtles’ positions in absolute 
screen co-ordinate terms while 
TRTLA(n) 


and 100 stack levels is fully used. Despite this 
you may wish to add further system com- 
mands. Commands to change foreground and 
background colours could easily be added Ьу 
adding subroutines to the subroutine stack. 


TURTLE 


holds the angle at which each turtle is facing, 
using the convention of “up is 0” and record- 
ing the angles in degrees clockwise. 
TRTLCOL(n) 
holds the logical colour number selected for 
each turtle — you can alter the logical colours 
by the usual VDU 19 command. Finally, 
TRTILDOWNin) 
is an array whose elements are set to 1 to show 
that the associated turtle is writing, or 0 if its 
pen is up. The dimension of all of these arrays, 
given by “п” represents, of course, how many 
turtles are available. 

Remember, though, that having dimensioned 
the arrays at the start of your program, there is 
no need to refer to them again. The pro- 
cedures in listing 1 keep them completely up 
to date. 

All the procedures have а common syntax, 
which is of the form 

PROnameín,d1. .) 
The first item in the brackets is the number of 
the turtle which is to be addressed. It is 
followed by the appropriate number of items 
of data; in most cases, there are no data items, 
or only one, but the positioning commands 
PROCTRTLMOVE AND PROCTRTLSET 

take more items of data. 

The procedures are thoroughly explained by 
Rem statements and should be easy to follow, 
but let us take a closer look at what each one 
does. 

ProcTrtlInt. This procedure simply sets the 
selected turtle up to a standard starting 
position. It goes to the centre of the screen, 
facing up, with its pen down and ready to 
draw a white line. You would normally use 
this procedure at the start of a graphics run, 
but it can be called at any time; the turtle goes 
straight to the start position, from wherever it 
may be, without drawing a line. 

ProcTrülMove. This is one of the two 
fundamental turtle graphics instructions. It 

(continued on next page) 


Listing 1. 

r3 

10600 Rens BEC Turtlesrarhice routines 
10010 REM»* 26 Ser 1962. by D 3 Packet 


turtle "tno" 


10140 t--TETL: 
10190 tyeTRTLY tno» * t4 *COS (RADE TRTLAC the? ) REM 
10160 PEOCTRTLMOUETO: tne» t» tv ERENS® Fctually 
19179 ENOPROC 

10190 

10190 RENe® Move turtle. 


жай? 


REM: 


10250 TRTLX<tnormtrkEnes й, 


20308 DEF PROCTRTLTURN( tno, ta? 
10316 tantarTRILACtno:REMe® Get neu ansle 


10370 EMOPROC 
10348 


no» etd eS INCERDCTETLRCUne)))SREHMe Get the new <a 


ct the foresround colour 


Fut cursor at turtles < 


ңө» Draw the lines 


10290 REMe* Turn turtle "imo" throush “ta” desrees in а clochvise direction. 


10320 PEOCTRTLTURNTOC tno, taJ:KEM** Actually set 1t to the neu anole 


10410 СНОРРОС 


10538 ENOPROC 


10559 БЕНӘ» Stoe "tno" drawing à line aw it moves 
10560 DEF PROCTRTLPENUP< tno? 


16570 TETLDOUNC лоно 
16530 EMGPROC 


this turtle 


Ké tno «TI 


En 


Ө EMOPROC 


18400 TRTLACtno=tarREMee Sot at 


10430 penes Position a tortie 
LIETE tnos be te ta 


10600 КЄМ» Select a 1оэїсъ1 colour for turtle "tro" 
10610 DEF PROCTETLPENCO € tne, teol” 

10620 TETLCOL< teo» tcol 
10630 ENDPROL 


olution only 
Adjust the ranse of angles... 
sto “189 to #180 


usual ERO coi 


ur codes 


Fenes Urite the strina held in “tmeses" at romition of turtle “tno” 


O LC SIREN? Separate cursors 


— 


(continued from previous page) 

moves the chosen turtle the defined distance in 
whatever direction it happens to be facing. 
The distance is given in terms of the standard 
BBC graphics layout of 1,280 by 1,024 — thus 

PROCTRTLMOVE(2,640) 

would move turtle 2 a distance equivalent to 
half the horizontal width of the screen. If the 
pen is down, the turtle will draw a line behind 
it in the selected colour. 

ProcTrüMoveTo. This procedure would 
normally only be used by ProcTrtlMove but is 
available at any time, if you insist on using it. 
It moves the turtle to a position defined by the 
BBC’s normal X, Y system, drawing a line 
behind it as it goes. 

ProcTrüTurn. The second of the two 
fundamental turtle-graphics commands, this 
procedure turns the selected turtle through the 
given angle, which is defined in degrees. Any 
angle may be given, including those greater 
than 360°. Nothing is visible on the screen 
when you Turn, but the effect appears when 
the turtle is Moved. 

ProcTrtiTurnTo. Like ProcTrtlMove To, 
this routine is intended for use with other 
procedures, but is available at any time for 
setting a turtle up to an absolute angle. 

ProcTrtlSet. This routine sets a turtle to any 
absolute (X, Y) screen position and angle. The 
turtle moves without drawing a line, but it 
retains whatever Pen and Colour selections 
have been made. 

ProcTrüPenDown/Up. These two pro- 
cedures instruct the selected turtle to start and 
stop writing respectively. 

ProcTrüPenCol. To choose the colour lines 
which a turtle is to draw, use this procedure. 
The colour is defined by a number 
representing a logical colour — which you may 
redefine to any true colour by the normal 
VDU 19 command — and the computer reacts 
as usual to colour numbers greater than those 
which are available in the current mode. For 
instance: 

PROCTRTLPENCOL(1,2) 


„Listing 2. 


28 KEM** The turtle moves across the screen. 
"за RENe* the risht and left arrows 


748 REM** The ren can be mut ur and doun: and the colour chansed 


‚ S REMe* 25 Ser 1992, tw D S Peckett 


TG REM*^ Set ur the arrays needed by Turtlesrarhics 
19, TRILY(1 >» TRTLACA >, TETLCOL С1 >, TRTLDOUNCLO 
6.6.0, 0.O:REM** Pointer character 

M** Thie will show where the turtle is 


179 PROCTRTLINITCI>2REM® Set ur turtle 1 


* 10 REM** Zieele erosram to demonstrate Turtlesraehics 
and is steered vith 


in Mode 0 will actually select logical colour 0, 
drawing the background colour and erasing 
whatever it may cross. 

ProcTrtlMess. Finally, to write a message at 
the current position of any turtle, use this. It 
writes whatever is in the given string without 
moving the turtle. 

You have probably realised that some of 
these procedures are, actually, redundant in 
the sense that it is quicker and easier to 
address the appropriate array directly. In 
particular, ProcTrtlPenDown/Up/Col can all 
be performed as simply, and slightly faster, by 
directly accessing the arrays. They are 
included, however, to make the set of 
procedures complete and compatible with any 
other turtle graphics systems you may come 
across. 

It might be a good idea now to have a look at 
some examples of turtle graphics in action. 
Listing 2 gives a very basic, even crude, 
demonstration. 

This is a simple program to draw a line 
around the screen under control of the left and 
right arrow keys. As written it will only run on 
a 32K machine, but it is easy to alter line 120 
to, say, Mode 4 in order to get around that 
problem. The program uses just one turtle, 
which starts off in the middle of the screen, 
and then crawls forward. 

"The heart of the program is the Repeat Unit 
loop at lines 200-300. These lines repeatedly 
move the turtle forward and then check to see 
whether specific keys have been pressed. As 
you will see from the program the right arrow 
wil turn the turtle right 5? on each pass 
through the loop, the left arrow will turn it left 
the same amount, and the U and D keys raise 
and lower the pen to switch the line off and 
on. 

To change the colour, press C; the program 
will then wait for one of keys 0 to 7 inclusive 
to be pressed. Once one is pressed, the turtle 
will move off again, leaving a trail of the newly 
selected colour. The whole thing carries on 
until the Q key is hit. 


410 — tcols"GETSiREM** Get a kev 
420 UNTIL tcols>="@" ANO tcolsc"$":REM** Make sure it's а colour 
430 tcol-URLCtcolS):REM** Convert to а lowical colour number 

448 PROCTRTLFENCOLCtno, tco DIREMSS New colour 


450 ENDFROC 


Listing 3. 


110 — LenstheiSiREM** Initial lensth of each side of the rolwson 


10 REM** Draw a sriral pattern with BEC Turtlesraehics 
28 кемек 26 Ser 1982, bw D 5 Peckett 
зе 


46 REM** Set ue the arrays for turtlesrarhice 
зе DIM TRILKC1 >» TRTLVC1). TRILACL D+ TRTLCOLC1 « TRTLOOUNCL 
mooEs 


OIREMY® Green lines on a black backsround 


Two points about the routine may be of 
interest. CHR$224 is defined — in line 90 — 
as a little arrow, which moves around with the 
turtle to show where it is. Without it, you 
could get lost when the pen is up. Secondly, 
the keys are interrogated via ?215; this is 
quicker than the Inkey() function, and makes it 
easy to react repeatedly to keys which are held 
down continually, as when the turtle is being 
turned. 

The second example — listing 3 — applies 
turtle graphics to drawing many copies of the 
same shape, each one being of a different size 
and angle. It is a good demonstration of the 
way in which this type of graphics lends itself 
to rotating and scaling a display without the 
need for complex mathematical routines, 
which would probably otherwise have to be 
developed especially for each application. The 
program can be adapted to draw a wide range 
of shapes but, as it is presented here, it draws a 
complex spiral pattern which creates an 
attractive shell-like display. 

Its heart is ProcPolyg(n,l,a), which draws an 
n-sided regular polygon, with a corner at the 
screen centre, of side length 1 and at angle a. It 
uses Turtle 1 to do the job, initially position- 
ing it at screen centre, and then steadily 
Moving and Turning it to complete the 
drawing of the polygon. 

The advantages of a general routine like this 
is that it can draw a polygon with any number 
of sides from three up. The more sides it has, 
the more the shape looks like a circle; in this 
case, the program draws 20-sided polygons, 
which are as near as makes no difference for 
most purposes to a circle. 

The main part of the program is the simple 
For-Next loop at lines 120-150 which steadily 
adjust the angle at which the polygon is 
drawn, while at the same time increasing its 
size by means of the Length=Length+2 
instruction in line 140. The effect as the 
pattern develops on the screen is of a series of 
circles which grow as they roll around a 
central point. 


180 GCOL 3.7:PROCTRTLMESSC1.PAO:REM** Point to turtle 120 FOR Ansle=® TO 368 STEP 18 

190 138 PROCPOLVG<2G;Lensth, Angle)! REMt* Draw 20-21464 rolvsons 
200 REPEAT 146 othe2iREMe® Each one vill be a little larser 
210 — GCOL 5. 7:PROCTRTLNESS<1,PS9=RENe* EOR function flashes the Pointer ise 

220 — PROCTRTLHQUEX1.T):REMY* Move forward 7 unite 160 Q":REM** Pause — finish if "O" is pressed 
250 ӘСО 3.7iPROCTRTLMESSCI.PEO:REM** Flash turtle pointer 179 

240 — REM** Use "72157 for hivh-sreed read of keyboard 188 END 

250 IF 7215-249 THEN FROCTRTLTURNCI.SO:REM** Go risht? 130 

266 IF 7215153 THEM FROCTRTLTURNCI.-SO:REM** Go left? 208 

276 IF 7215-181 THEN PROCTRTLPENUFCIDIREM** "U" to lift ren ur 210 REM** Procedure to draw an 7n"-sided resular rolyson, side length "1". 
280 IF 7215-178 THEN PROCTRTLFEHOOUNCIDIRÉM** "D" to rut ren down 220 REMS% with a vertex at screen centre and the first side at angle "a" 
296 IF 7215-210 THEN PROCHEUCOLCID:REM** "C" to change colour 250 REM** to the vertical. 

300 UNTIL INKEVsO«"O"tREM** Quit? 240 DEF PROCPOLVGé n. 1+ a> 

310 250 LOCAL countzane 

326 экх 4,e 260 FROCTRTLINITC1»:REMe* Initialize turtle 1 

3358 efxir.se 270 PROCTRTLTURNCI.a):REM** Turn for the first side 

340 ENO 266 ane-36Q^ntREM** Turtle must turn this much at each vertex 
35e 296 FOR сошп&Х=1 TO n 

ES Зөё — PROCTRTLMOUEC1, 1)2REM*® Drau a side 

370 REM** Choose а neu colour 310  PROCTRTLTURNC1,ang9:REM** Turn for the next side 

380 IPROCHEUCOL ¢ tno). 320 NEXT counts 

390 LOCAL (cols, teol 330 ENDPROC 

408 AT › 
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mcs 


Me 


The Quest (48K—Spectrum only) 


(One of the most exciting adventure 
games currently available). Fight your 
way into the depths of the complex in 
your Quest for the Holy Grail. Discover 
Gold and Precious stones, buy weapons 
and Magic wares from a trader. Battle 
with one of the many Monsters. Up to 
1500 locations may be searched in the 
course of a game. Full sound effects and 
save game fac Only £5.00 


Starfighter (16K—Spectrum only) 


All action, full-colour, graphic machine- 
code, Space-battle with devastating 
explosions. On screen scoring and high 
score kept. The longer you survive the 


The Quest (£5 00) Orb (5-00) 


Star Trek (5-00) 


o 


Starfighter (£500) 


Games Раск(с500) O 


le machine type 


CASSETTE 13 - HYPERDRIVE 

A new, very addictive machine c 
game. Guide your laser tanks 
network of passages destroying 


Aliens - but beware, evil OTTO lies in wait! 
Model B (or A+32K) 


Only £5.95 inc. 


FOR MODELS A AND В 
ONE: STAR TREK (Bx8 Gal 
CANDY FLOSS, the tremen 
about! 
Only £5.95 inc. 
TWO: HANGMAN, KRYPTOGRAM. 
NATIONAL and MUSIC. 
Only £3.95 inc. 
THREE: MUTANT INVAI 
Mutants 
BREAKOUT (ar 
players. 
Only £5.95 inc. 
EIGHT: Model A invaders. A superb full featui 
teletext colour graphics version of the popula 


Only £4.95 inc. 


FOR MODEL B ONLY (A+32K) 
FOUR: BEEP-BE 


аху. Klingons, F 


DICE, B 


те). Са! 
th 


О with 
y v 


uperb version, 6 з 


Only £5.95 inc. 


IJK Software 


е everyone is talking 


From Scotland's Capital comes quality ‘software for the 


'ZX Spectrum and VIC 20 


Orb (48K—Spectrum ; 16K—VIC 20) 


IMPACT SOFTWEAR XE 


Games Pack (Unexpanded VIC 20) 
Alien * Road Rac 
The Island * Pontoon * 
- Only £5.00 


"e. 


Dealers 


Make your way through the under- 

ground labarynth in your search for the 

dreaded Orb, which you must destroy. 

Encounter many Monsters, discover 

Treasure and try to remember your 

route so that you can get out again. Full , 
sound effects and save game facility. 

— Only £5.00 


Attractive. Discounts & Exclusive 


Agencies available in most areas, 
Star Trek (16K—Spectrum; 8 K—VIC 20) 
s 


Save the Galaxy from the Klingons using 
your phasers and photon 
torpedos. Automatic short-range scan, 
Galaxy map and Star-bases 
Full sound effects and 
difficulty! . Only £5.00 


rapid-fire 


10 levels of 


lenclose a Cheque/P O. tor € 


MGE IIo I IUE Es 
All prices include PAP and VAT 
IMPACT SOFTWARE 
70, Redford Avenue. 
EDINBURGH EH13 OBW 
TEL 031-441-4257 


A FANTASTIC RANGE OF 
€ LATEST CASSETTES ® 


CASSETTE 14 - STRATOBOMBER 

Another new highly colourful machine code 
arcade game. Can you keep the enemy fleet 
at bay long enough to destroy the nuclear 
reactor of the rogue Star Ship before it 
destroys your home planet? Superb Graphics. 
Only £6.95 inc. Model B (or A+32K) 


ode arcade 
around the 
the drone 


SUPER HANGMAN. The special fc s the high- 


) and t 5 clothing and 
witness his impatience! Contains many categories. 
Only €3.95 inc. 

SEVEN: 30 MAZE Battle ag 


with the computer shi 


inst the clock to escape from the 
EETLE. GRAND your view in 3-D each step you 
Only €3.95 inc 
1s Model B invaders. A superb full feature adaptation 
ace ‘Space Invaders’ game. Play normal game of choose 
any options, 
Only £6.96 inc 
TEN: Word; 5 
Seikosha ers F 
insert et Complete 
Only £9.95 inc. 
ELEVEN: ATLANTIS. The superb fast 


n you destroy the 
kill le 


is, 1 or 2 


CASETTE NINE 
Actual Screen 
"саде game. 


tis/Scramble features 
a landscape to 


Only £6.95 inc 
TWELVE: FLAGS. This model B (or A+32K) p 
colour graphics to display world flags and t 


gram uses hires 
ur geography at 
same time! Have fun while learning 


Only €3.95 inc 


55 FITZROY ROAD, BISPHAM, BLACKPOOL, LANCASHIRE. 
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Atomic-powered word processing could make all those 
Christmas thank-you letters less of a chore. 
Geoff Byrns shows you how. 


А WORD PROCESSOR is ideal for writing reports, 
newsletters, circulars and personal letters, or 
for preparing any text where you may wish to 
make copies or alter slightly before printing. 
Written mostly in Basic, Scribe allows just such 
flexibility. Text can be stored to and loaded 
from tape and a brief rundown of its features 
will illustrate what Scribe has to offer, 

The word processor program has the facility 
to insert from one to 64 characters of text; to 
erase single characters or any size block of 
text; to allow text to be dumped onto tape; and 
to load text from tape. It can also carry out 
character or block movement of text, and 
replace text. 

Control codes for the printer are embedded 
within the text and new lines, tab, and double 
width characters can all be generated under 
software control. You can also view text — 
even though text is echoed to the screen whilst | 
typing it may be desirable to review the text | 
periodically. 


Choose your width 

The printed line width may be chosen by | 
the user. It is set at 64 and all printing is 
controlled to disallow broken words at the end 
of a line. 

The program occupies most of the lower 
text space, including an 800-byte buffer for 
memory transfers and a scratchpad, but this 
can be reduced considerably by fully abbrevi- 
ating the Basic keywords and using multiple- 
line statements where possible. 

Like any piece of software the more you 


know about it, the more you can get out of it 
and it becomes possible to alter the 
program to suit your own purpose. The 
best way to get to know Scribe is to use it — 
but first a complete review of its commands is 
in order. 

On running, the program sits and waits with 
a blank screen for you to type. This could be 
described as the typing mode, as opposed to 
the command mode which is described later. 
in the typing mode all keyboard characters 
except the Return and Copy keys are accepted 
as text, which is then copied to the upper text 
space and echoed to the screen. The upper text 
space is an ideal repository for text and it 
allows the equivalent of something like four 
sides of A4 paper packed with words — 
enough for most purposes. 

Inverse characters are taken to represent 
upper case, and normal characters represent 
lower case opposite to the usual practice. In 
this way, the keyboard is used as one would 
use a typewriter. Since most mistakes are 
noticed during typing the normal use of the 
Delete key is catered for. Incidentally, the 
Repeat key may also be used with any other 
key as standard and when any key is pressed, a 
short blip from the internal speaker is 
produced which has proved a great aid to 
typing. 

To leave this mode and enter the command 
mode one merely needs to press the Ctrl key 
and simultaneously press the Copy key. The 
Atom responds with a blip and moves the 
cursor one space forward. At this point, Scribe 


expects the- next 
key-press to be a command 

from the following list — an error trap is 

included for those with ‘shaky fingers should 

an incorrect кү be pressed. 

........Save text 

allows text to E dumped to tape. Once this 

has been successfully saved the routine returns 

to the typing mode through the View routine. 


ACCEPT TEXT FROM KEYBOARD 


LI.LL6;R-R-1 


Th EPIRI 


PRINT ROUTINE 


IEW РОШТІА 
SAVE ROUTIN 
LORD ROUTIN 
ERASE ROUTINE 


МОЧЕ ROUTINE 


FEM U-LOWER CAS 


REM ECHO 70 


0 REM SCRIBE tt (C) G.H.BYRNS 1982 
2 DIM HC642. ICEA) TIC 32 
© Ax#S202; B-A) F =0; X=#28E0;0=0 
5 М=#б4 IREM WeWIDTH CHANGE TO SUIT 
0 DIM LLC72sF.1=OTOIO)/LLET =1 
25 F.U-aTO! 
30 P-W2000 

821 

JSFWFFES; STRWGO. JSF LLZ)/LOANSE 


REPLACE ROUTINE 


“TRY AGAIN" С. 


AzA- 


=32 OR 7A=#0 


OR 7A 


CHPel4;BCS LL7 ЄддзР.эЗ›Р. *є›к.т=@ TO 
LL3 RTS „92:2. 
BNE LLS Савет Fat AND TAIE P. #15/F=0;5.850 
805 IF 7б=1б1›Р.®14)Р= 
NFFFAIRTS 810 IF 7A=162:P.$13;P. MaO) Genel 
820 IF 7A=163 M-M«B TO 7;P.432)N. 
850 3 
SOKLI. ца 
905 IF 7#90=69;7A=161 
910 IF 7T480*78,7R*162. Р 
IF 7880-84,7h«16 
250 7P=#D:G. 200 
1000iP.'';IN."INSERT TEXT FROM" SJ 
E TO BE INSERTED" SH 
J RND TEXT 
048000 REM OPEM TEXT WINDOW TO ALLOW INSERTION 
lose IIC3)e11(8 
1@6@ 711035 
. 200 1198 R7IeH?I 
7J 608.4 
L 7AS#D OR IIC1)*LENCJ 
Fei 
Wi VICE VERSA "LEN JiG. 1640 
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jii 
men 


allows text loading from tape. А beep 
signals successful loading and loaded text is 
| automatically displayed. The text may then be 
| added to or manipulated. 
|.........Insert text 
Respond to the prompts as they appear and 
single characters, words or sentences — up to 
64 characters long — may be inserted any- 
where within the text. Remember that the 
ASCII code 32 is a space and just as much a 
valid character as any other — so if you want 
to insert a word or sentence after another 


SCRIBE 


Е........Егаѕе text 
Allows for single characters, words or entire 
blocks of text to be erased. Again respond to 
prompts as they appear treating a space as 
previously outlined. 

M........Move text 
allows any amount of text up to 800 characters 
to be moved from anywhere to anywhere 
within the text. 

Но Replace text 
offers a full global search and replacement 
facility. The replacement can be longer, shorter 
or the same length as the target text since the 
routine contains the necessary logic to cater for 
all circumstances. 


1707 IF төрде! 
[E 


5)6.200 
hE200=F: 


г-на 


6+7#8200 


E FRON"S. 


fefe LENC J) 
[1C3 =A 


. "ERASE 


то") 


Е IN NEW TEXT 
[m 
Us 


CLEN H-1 


LEN 
LEN 


LENCH> 
F LENCH>: 


G=9 соз. 


4000 
4 


UNTIL F*Q)Re1ICO 


б=ё GOS.b;G0S.d;G. S008 


."MOVE TEXT BEGINNING" SJ 
IN. "ENDING" SH 


-0TO0190;URIT 


The global search and replace is the default 
condition but you also have the option to 
operate only on the first target found. This is 


| achieved by appending the replacement word 


with a ] as the final character before Return is 
pressed. This is an extremely useful and 
powerful command but under extreme 
circumstances it may be moving the equivalent 
of several hundred K of RAM around, so be 
patient. This command has a great many uses, 
one of which would be to personalise standard 
letters, for instance, every occurrence of Mr 
Smith could easily be replaced by Mr 
Winterbotham throughout the entire text with 
one simple command, 


Viewing text 

Another obvious example is when spelling 
or typing errors һауе crept into the text 
unnoticed; again these can simply and easily 
be replaced by the R command. 

Vigne View text 
This routine prints the entire contents of text 
to the screen in paged mode. Printer controls 
are displayed as graphics characters so it is easy 
to see where, and how many, codes are 
embedded in the text. The function can be 
aborted at any time by pressing the Shift key, 
whereupon a return to the typing mode is 
executed. It is unfortunate that the Atom 
screen is fixed at 32 columns wide, since the 
ideal would be to have the same width screen 
as the printer, but in practice I have not found 
this to be detrimental to the layout of any 
printed matter. 
K........Printer control codes 

This is really a command with sub-commands. 
On entering the command mode by pressing 
the Ctrl and Copy keys, then pressing K steers 
the user to a routine which expects one of 
three other keys to be pressed. These are D, 
N, T. 

D toggles on the double-width printing and 
all characters encountered after this control 
code are double printed until the next D code 
turns off the effect. 

All these control codes are transparent to the 
user — that is, they do not appear on the 
screen or get printed out. But you can see 
them when you use the V view command. The 
N code forces a new line in the Printed output 
and is useful in producing the desired layout. 

The T code produces a tab of eight spaces. I 
have implemented a software Tab in this 
application since different printers have 
different methods of implementing the same 
by hardware — so this method should be 
universal but could easily be substituted to 
suit your own printer. Any number of the N 
and T codes may be used to obtain the desired 
format. 

p Print text 

Once this command has been invoked the text 
is sent to the printer formatted according to 
the control codes. The routine also ensures 
that no broken words are printed at the end of 
lines and auto-paging of the document is 
under software control. During printing the 
text is echoed to the screen. 

The program itself is modular in its 
approach. I trust this can be seen form the Rem 
statements in the listing, which incidentally 
should be omitted from the working copy of the 
Program since some of the coding will thn 
occupy the buffer space. 
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PRINT OUT 


AMBER 2400 
MATRIA PRINTER 


LOM RUNNING COST USING 
PLAIN PAPER 
USED WITH MANY COMPUTERS 
INCLUDING BBC ,UK161.ATOM 
DRAGON -NEWBRAIN ATARI , 
TRS-88,VIC-28 AND M2-80K 


+VAT & £2.95 P&P 
Ür for details send a 
larse SAE to: 


AMBER CONTROLS LIMITED 


Central Way 
Walworth Industrial Est. 
Andover 
Hampshire  SP18 SAL 


“Life would be so much easier with an 
Amber 2400 Matrix Printer..... d 


MICHAEL ORWIN'S ZX81 CASSETTES 


The best software (by various authors) at low prices 


CASSETTE 2 CASSETTE 4 
Ten games in Basic for 16k ZX81 8 games for 16k 


Cassette Two contains Reversi, Awari, Laser | ZX-SCRAMBLE (machine code) 
Bases, Word Mastermind, Rectangles, Crash, 
Roulette, Pontoon, Penny Shoot and Gun Com- 
mand. 

Cassette 2 costs £5. 


QUOTES 

"Michael Orwin's £5 Cassette Two is very 
good value. И contains 10 stolid well 
designed games which work, offer plenty of 
variety and choice, and are fun.” 

Your Computer, May '82 

“Michael Orwin has built a reputation for 
value-for-money software and his Cassette 4 
offers quantity as well as quality.” 

Sinclair User, October '82 

“If each game was on a separate tape and 
selling for £5 each | would still recommend 
them. But all on one for £5 . . .! This sort of 
value for money just has not been seen 
before on any personal computer,” 

"Without sounding pushy ! would like to 
conclude this review by saying — if you have. 
a ZX81 and like games, then you should buy 
Michael Orwin's Cassette 4." 
2 extracts from ZX Computing, Oct/Nov ‘82 


Bomb and shoot your way througli the fortified 
caves. 


GUNFIGHT INVADERS 
(machine code] (machine code) 


CASSETTE 3 
8 programs for 16k ZX81 


STARSHIP TROJAN 
Repair your Starship before 
m disaster strikes. Hazards in- 
| Beer J| clude asphyxiation, radiation, 
escaped biological speci- 
mens and plunging into a Su- 
pernova 
STARTREK This version of the well known space 
adventure game features variable Klingon mobil- 
ity, and graphic photo torpedo tracking. 
PRINCESS OF KRAAL 
An adventure game. 
BATTLE Strategy game for 1 to 4 players 
KALABRIASZ World's silliest card game, full of 
pointless complicated rules. 
CUBE Rubik Cube simulator, with lots of func- 
tions including 'Backstep'. 
SECRET MESSAGES This message coding prog- 
ram is very txlp qexi jf. 
MARTIAN CRICKET A simple but addictive game 
{totally unlike Earth cricket) in machine code. 
Тре speed is variable, and its top speed is very 
ast 
Cassette 3 costs £5. 


È а 
FUNGALOIDS (machine code) 

GALAXY INVADERS (machine code) 
Fleets of swooping and diving alien craft. 


SNAKEBITE (machine code) 

Eat the snake before it eats you. Variable speed 
(very fast at top speed) 

LIFE (machine code) 

A ZX81 version of the well known game. 

3D TIC-TAC-TOE (Basic) 

Played on a 4x4x4 board, this is a game for the 
brain. It is very hard to beat the computer at it. 
7 of the 8 games are in machine code, because 
this is much faster than Basic. (Some of these 
games were previously available from J. Stead- 
man). 


CASSETTE 1 


(eleven 1k programs) 


machine code 
React, Invaders, Phantom aliens, Maze of death, 
Planet lander, Bouncing letters, Bug splat. 
Basic 

IChing, Mastermind, Robots, Basic Hangman. 
PLUS Large screen versions of Invaders and 
Maze of Death, ready for when you get 16k. 
Cassette 1 costs £3.80 


Cassette 4 costs £5. 


Recorded on quality cassettes, sent by first class post, from: 
Michael Orwin, 26 Brownlow Rd., Willesden, London NW10 9QL (mail order only please) 
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Life is what you make it, 
and Peter Whittle certainly 
puts some zest into the 


generation game. 

COMPLICATED PATTERN manipulation games 
such as John Conway’s Life are ideally suited 
for programming on to a computer with visual 
display. Generally speaking, a lot of simple 
computation has to be performed to generate 
each new pattern from the previous one. This 
computation normally takes the form of check- 
ing the adjacent positions of each part of the 
pattern and then applying simple rules in 
order to generate the new pattern or, in the 
case of Life, the new generation. 

This non-arithmetic computation is very 
inefficiently performed when written in Basic, 
involving many slow For-Next loops. With the 
game of Life on the ZX-81 it typically takes 20 
seconds or more per generation. However, this 
type of computation is ideally suited for a 
fairly simple machine-code routine. 

The display of the ZX-81 can be looked on 
as an array of 768 squares arranged in a grid 
32 across by 24 down. The normal Basic print 
statements can only use the top 22 lines, the 
bottom two being used for report codes, 
although the whole 24 lines are accessible to a 
machine-code routine. When the total amount 
of memory exceeds 3.25K a clear screen is 
padded out with 24 by 32 spaces. 

The computer blocks off 793 bytes of the 
memory to store this display, the extra bytes 
being Newline characters to mark the end of 
each line. The character at each position is 
coded with a number as listed at the back of 
the ZX-81 handbook. The starting address of 
this display file is stored at locations 16396 
and 16397 and, in general, may move around 
in the memory — so its position must be 
checked each time the routine is called. 


The game of Life 


Briefly, the game of Life is as follows. 
Imagine a rectangular array of squares — in 
the case of the ZX-81 display, 24 by 32 in size. 
A pattern is first of all set up on the array. 
either by a series of suitable print statements. 
or by a more flexible program as suggested 
below. Certain rules are then repetitively 
applied to the pattern which will, in general, 
change the pattern at each step. If a suitable 
starting pattern is used a very interesting 
development of shapes can be observed. 

"The rules to be observed are as follows: first, 
any square surrounded by less than two, or 
more than three, occupied neighbouring 
squares will die of loneliness or overcrowding 
respectively. Secondly, any square surrounded 
by three occupied squares will become 
Occupied, that is, live. Third, any square 
surrounded by two occupied squares remains 
unchanged. As can be seen, for each position 
on the array on which the game is to be 
played, the eight immediately adjacent 
positions need to be examined to determine 
whether it lives or dies. 

With all thé For-Next loops needed to 
program this in Basic, it could take a very 
long time to run. However, with the machine- 
code routine to be described, even in Slow 
mode where the microprocessor has to share 
its time between executing the program and 


Figure 1. 


LOCATION DECIMAL LABEL INSTRUCTION COMMENT 
16514 203,86 CHECK ВІТ 2,091) Bit 2 set? 
48,1 JRZ 1 
E INC à Yes 
35 INC hl 
2 ВЕТ 
42,12,64 LD hl, (16396) Diselay file start 
35 INC hl 
14,22 fs LDe,22 Line count 
6,38 H2 LDb, 30 Column number 
17,30,0 CHL LDde,38 
75 X OR а Reset count 
295, 130, 64 CALL CHECK 
PUSH hl For next position 
85, 138,64 CALL CHECK 
205, 138.64 CALL CHECK 
25 ADD hi,de For next line 
205, 138,64 CALL CHECK 
229 PUSH hl For sauare beins tested 
INC hi 
CRLL CHECK 
ADD hl 
CRLL CHECK 
CRLL CHECK 


Sane beins 
d has count 


Is bit 2 
Jume if no 


set also 


t position in hl 
d oF row? 


+ line count 
line? 


6) Diselas file 


eme: 


ZX-81 LIE 


generating the display, each generation still 
takes less than one second. 

Loops are performed most efficiently in 
machine code by setting a count in one of the 
registers — normally b, c, d or e so that a, or 
accumulator may be used for arithmetic and 
the hl pair for register indirect addressing. 
Each time the program section is to be 
executed, the count is decremented by one and 
then checked for zero with the JRZ or JRNZ 
instructions; do a relative Jump if JRZ is zero 
or JRNZ is not zero respectively and the loop 
either repeated or not. 

The most efficient register to use is the b 
register because there is a special instruction 
DJNZ which decrements b and tests for zero 
in one. Another instruction type that is used in 
the program is the bit set and test group. 

In the game of Life the whole pattern is 


scanned and a new pattern is formed according 
to the rules previously defined. In order to 
avoid Saving this new pattern in its own part 
of the memory and then transferring it into the 
display file, the life/death decision is made and 
then the square marked in a way that will be 
invisible to the status-checking routine when it 
is called for the neighbouring squares. The 
newly-formed pattern must be kept separate so 
as not to interfere with the testing of adjacent 
squares. The square marking is done by 
setting and testing particular bits of the word, 
coding each position in the display. 

On the ZX-81, O, the character we will use 
to define the pattern, is coded 34H or 
00110100. Counting the bits from the right, 
starting at 0 we see that bit 2 is a 1. The 
instruction BIT2 will test this particular bit 

(continued on next page) 
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(continued from previous page) 


and set the zero flag — if the bit is a zero — 
and reset it if the bit is a 1. The zero flag can 
then be tested by a JRZ or JRNZ instruction. 
SET and RES will similarly set or reset the 
particular bit specified. 

The only other instructions that may be new 
to beginners in machine-code programming — 
although, of course, familiar to regular readers 
of Your Computer — are Push and Pop. 
These use an area of memory set aside by the 
computer-operating system for temporary 
storage. This is called the stack and works on a 
last-in, first-out principle. Data in the form of 
16-bit words is entered or Pushed into the 
stack or retrieved or Popped from the stack. 

The stack pointer, a register we need not 
worry about here, automatically keeps track of 
the current top-ofstack position. These in- 
structions are used to temporarily store data 
out of the way, while the computer gets on 
with something else. For the readers who 
missed out, Your Computer ran a series on 
machine code from August to November 
1982. 

The complete machine-code routine is 
shown in figure 1. Briefly, its operation is as 
follows: the whole display is scanned and for 
each square the bit-checking subroutine, 
Check, is called for each of the eight 
surrounding squares, with a count of the 
number of live ones found and kept in the A 
register, program location 16525 to 16561. 

The count is then checked and bit 0 set or 


reset accordingly 16563 to 16582. Inci- 
dentally, this bit setting and resetting will 
produce an intermediate pattern of Ps and Ws, 
that is, the codes 00110101 and 00000001 in 
the display file. Once the whole array has been 
processed, it is scanned once more and for 
each equare, bit 0 is tested to determine its 
new status and a 0, or 52 substituted for death 
— a 0 — or life — the letter О — respectively | 
— 16594 to 16621. And that is all there is to 
The program is loaded into the first Rem 
statement as suggested by Sinclair, so type out 
the following; remember to follow the first 
Rem with 110 spaces, approximately 4 lines. 
1REM 

10 LET L= 16514 

20 PRINT L, 

30 INPUT | 

40 POKE L, | 

50 PRINT PEEK L 

60 LET L=L+1 

70 GO TO 20 
On running this program it will print out the 
location. You then type in the decimal 
numbers as listed in figure 1. Note that some 
instructions consist of two or more numbers. 
The screen printout will show that they have 
been entered properly. When the screen is full 
type Cont to continue. When you get to 16622 
type Stop. The machine-code routine will now 
be loaded in the Rem statement. All it needs 
now is a Basic set-up and operating program | 
with some user-friendly embellishments. 

1 REM....etc 
10 LET L — PEEK 16396 + 256 * PEEK 16397 


20 PRINT “ LIFE, 

21 PRINT 

25 PRINT '" MOVE CURSOR WITH 
ARROWS “ 

26 PRINT “ PRESS О TO WRITE” 

27 PRINT ” PRESS P TO START “ 

28 PRINT ” PRESS ANY KEY TO RUN AND 


BREAK TO STOP “ 
29 PRINT “ WHEN READY PRESS CONT " 
30 STOP 
31 CLS 
32 LET А=345 
40 LETB-A 

IF INKEYS = THEN LET A-A—1 

IF IN KEYS ' THEN LET A- A +33 

IF INKEYS = "7" THEN LET A=A—33 

IF INKEYS —'"8" THEN LET A- A +1 

81 IF A<1 THEN GOTO 32 

IF A>724 THEN GOTO 32 

IF PEEK (L+A)=118THEN GOTO 32 

IF A< >В THEN POKE (L +B), 0 

POKE (L+A), 146 

IF INKEY$<> “O” THEN GOTO 130 

POKE (L+A), 52 

LET A=A+1 

IF INKEYS —"'P" THEN GOTO 140 

GOTO 35 

POKE (L-- A), 0 

LET A=1 

PRINT AT 0, 18; “GENERATION”; A 

IF INKEY$= “ " THEN GOTO 150 

LET L=USR 16521 
LET A=A+1 
GOTO 147 


SPECTRUM 
BUDGET PAK 


SPECTRUM 32K RAM plus SPECTRUM TOOLKIT 
and NEW SPECTRUM GAMES 


SAVE £8.45! 


HARDWARE 


SOFTWARE 


S3WVv9 Wnu1233d$s 


32K RAM [Issue One Spectrum) 
32K RAM [Issue Two Spectrum) 


Programmers Toolkit (16K & 48K} 
Spectrum Games — Airport, Alien, Crabs (16K) 


A full range of software and hardware are available. Tick the 
Coupon below for your free 1983 catalogue and enclose a large 
Stamped addressed envelope. 


Only £42.50 
Only £32.50 


„Only £5.95 
Only £4.95 


| wish to order the following: 


[L] Spectrum Budget Pak (For Issue One] 
[] Spectrum Budget Pak (For Issue Two] 
О 32K RAM [For Issue One] 

[Г] 32K RAM [For Issue Two} 

ÛJ Programmers Toolkit (Spectrum) 

[Г] Spectrum Games ..... 

[Г] 1983 JRS Catalogue .... 


Only £44.95 
Only £34.95 
Only £42.50 
Only £32.50 
Only £595 
Only £4.95 

FREE 


Tick as applicable 


Name 


For Issue One SPECTRUM — total package price only £44.95 


For Issue Two SPECTRUM — total package price only £34.95 


19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691 
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Address 


Total (Inc VAT & P&P) [ЖЕГУ 


Аде 


Post to: JRS SOFTWARE, Department 


19 Wayside Avenue, Worthing, Sussex BN13 3JU 


DOWNSWAY 


ELECTRONICS (UK) LTD. 27 


MEMORIES 
FOR THE 
ZX81 


The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply, or 
adding any extra load to the internal 5v regulator. Trade in 
your old 16K RAM Pack (any make, any age, any condition) 
for £12.50 against a Downsway 64K Memory to bring the 
price down to only £47.45 plus p & p. Without trade-in, it 
costs just £59.95 plus p & p — still incredible value! 

If you only want 16K of memory for your ZX81, the 
Downsway 16K RAM Pack offers the same benefits of high 
quality and low price at only £24.95 plus p & p. 

Both memories measure only 272 x 1% x 1іп. and are 
supplied with a foam cushion strip to provide added 
mechanical stability. 

* Reviewed in ZX Computing Aug/Sept 1982 and Popular 


MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 


NEW! 32K RAM FOR SPECTRUM 


77778 


Afull 48K of memory for the 16K Spectrum — simple D.I.Y. 
installation by just undoing 5 screws and plugging in! 
For Issue One machines (with light grey keys) — a RAM 
board of advanced design, using "state-of-the-art" technology 
— only £42.50 plus p & p. 

For Issue Two machines (with dark grey keys) — a simple 
plug-in kit of I.C.s which fit straight in to the sockets 
already provided:only £32.50 plus p & p. 

Both come with fully detailed, illustrated instructions. 


Naturally Downsway add-on memories are fully tested and guaranteed, 
but should you be dissatisfied for any reason, just return the 
memory within 14 days for a full refund (and your old 16K RAM 
pack, where appropriate). 

Please allow up to 28 days for delivery. 


Please send me: 
Oty. Iter 


т Price Total 
32K RAM Board (Issue 1 Spectrum) £42.50 
32K RAM Kit (Issue 2 Spectrum) £32.50 
64K Memory for 2X81 at trade-in price £47.45 
64K at normal price £5995 
16K RAM £24.95 
Post & packing £2.00 
Total £ 


DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HOUSE, EPSOM ROAD, ASHTEAD, SURREY. 


My cheque/P.O./Money Order is enclosed 
Please debit my Barclaycard No. 

Name: . 

Address: 


VISA 


NEW 
SPECTRUM 


SOFTWARE 


TRANSYLVANIAN TOWER 
In this spine chilling adventure you explore Count Dracula’s dark 
tower from the dismal dungeons to the terrifying top! Discover his 500 
room maze with its incredibly spectacular moving three dimensional 
graphics, Watch out for the swooping vampire bats as you try to rid 
he world of this Transylvanian terror! Combines an adventure with a 
maze with a fast moving graphic action game! A new maze everytime! 
With a full ‘save’ routine for use during the daylight hours! 48K 
SPECTRUM only £6.50 


JACKPOT FRUIT MACHINE 

Featuring holds, nudges and realistic hi.res.symbols. Colourful — just 
like the real thing! 

Plus 

SUBMARINE ATTACK 

Destroy them before they destroy you..Fantastic fast action fun. Both 
games just £4.95, 48K SPECTRUM 


Richard Shepherd 
Software 


FREEPOST (No stamp required), 
Maidenhead, Berks SL6 5BY. 


Promotion’s the name of the game in 

‘SHIP OF THE LINE’ - An adventurous management game. 
Fearlessly battle your way up the ranks... encounter enemy fleets.. 
survive mutiny, fever and famine... endure fog, fire and thirst... then... 
when you think you've done wi rush home to Port for promotion! 
16K SPECTRUM £4.95 48K SPECTRUM £6.50 


MULTI FUNCTION CASH CONTROLLER 

Takes care of your Home Budgeting, Bank Account, Standing Orders, 
Loan and Mortgage Repayments. Complete security ensured by 
secret password. A budgeting bargain for only £10. 48K SPECTRUM 


‘SHAKEN BUT NOT STIRRED! 

A James Bond 007 Adventure 

Recover a stolen warhead from the lair of Dr Death, but first follow 
the trail across continents, locate his secret island, encounter the 
fisted giant Paws, then find yourself in his underwater ma 
hopefully find the missile... But It Doesn't End There! 

Can you t being 007? Only £6.50 48K SPECTRUM 


(ORDER FORM 


Please send me 


48K JackpotiSub (Attack) 
48K Transylvanian Tower 
= 16K "Ship of the Line’ 
48K ‘Ship of the Line 
48K ‘Shaken but not Stimul” 


1 
П 
1 
1 
1 
1 
1 
П 
i 48K Multifunction Cash Controller £100) 
П 

1 

1 

I 

П 

1 

I 

І 

1 

І 

1 


Lenclose my cheque/Postal Order for £ 
yable to Richard Shepherd 


Name 


Address 


Machine K Memory 
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DIM A$(20) 

POKE 106, PEEK(106)-8 

GRAPHICS 17:POKE 708, 180:РОКЕ 709,124:POKE 710,1460:POKE 711,50:POKE 712,4 
P=PEEK (106) : N-P1256 

FOR М=0 TO 1023:POKE Nth, PEEK (57344+M) :NEXT M 

60 FOR M-O TO 103:READ D:POKE N+M+8,D:NEXT M 

70 POKE 756, P:AS="$$$$$$$$$$$$SS$$$S$$" 

ВО FOR M-1 TO 4:POSITION O,13*M:PRINT 4650$(1,M*2) ;СНКФ (57); CHR$ (38) ; : NEXT M 


90 PRINT 46;CHR$(153)5" ";CHR$(G9);CHR$(153) 

100 POSITION 18,16:PRINT #6; СНКФ (163) ; CHR$ (41) 

110 POSITION 16, 17:PRINT #6;CHR$ (39); CHR$ (40) ; AS(1,2) ;А%;А%; 4%; АФ 

120 PRINT #6; " CHARACTER SET DEMO" : POSITION 0, ds: PRINT 36; CHR$ (163) 

150 POSITION 0,0:PRINT 46;CHR$(129); HR$(130); "3 CHR$ (135) ; CHR$ (137) ; CHR$ (130) 
140 POSITION 8,8:PRINT #6; CHR$(135) :POSITION 17,10:PRINT #6; CHR$ (129) ; ;CHR$ (130) 

150 SOUND 0, 50,6, 6: SOUND 1,51,4,4 

160 POSITION 11,12:PRINT #6; CHR$ (10) ; СНЕФ (11) :POSITION 5,8:PRINT #5; CHR$ (10) ; СНЕФ (11) 
170 FOR D-O TO 25:NEXT р 

180 POSITION 11,12:PRINT 46; CHR$(12); CHR$ (13) : POSITION 5,8:РКІМТ #6; CHR$ (12) ; CHR$ (13) 
190 FOR D=0 TO 25:NEXT D:GOTO 160 (Es. 
200 DATA 0,3,15, 31,63, 255, 255, 0,0, 192,224,248 ,252,255,255,0 

210 DATA 60, 126, 255, 255, 126,24,24,24 

220 DATA 255, 255, 255,255 ‚255,255, 255,255 

230 DATA 192, 224, 240,254, 255,255, 255,255 

240 DATA 0,0,0,0,0,0,240, 252,0,0,0,0, 0,12, 126,255 

250 DATA 0,0,0, 1,63, 127, 255, 255, 15,43, 127, 127,255, 255, 255, 255 

260 DATA 1,3,43, 202, 74,63, 31,7, 128, 192, 252,171, 170, 252, 248, 224 

270 DATA 1,3,63, 213,85, 63,31, 7,128,192, 252,83, 82,252, 248, 224 


ONE OF THE best features of the Atari 400 and 
800 computers is the facility to redefine 
character sets. One can create as many 
character sets as the imagination can conceive 
and the computer's memory will hold, 

This makes it possible to hold and display 
instantly any one of a number of character 
sets, or change the characters at the push of a 
button. Furthermore, by using Display List 
Interrupts different character sets can be 
mixed on the same screen in virtually any way. 
But perhaps the most interesting thing about а 
character set is that it takes up just IK of 
RAM; imagine, the Latin, Cyrillic and Norse 
alphabets in 3K, and each one selectable at 
will. 

To create your own character set the first 
thing to do is decide where in memory to store 
it. This is because the character set must not 
be overwritten by a Basic program and must 
not interfere with an area of memory already 
used for something else, for example, DOS. 

"The ideal place is at the top of the available 
memory. To ensure that it is protected from 
Basic, first determine the amount of RAM and 
then subtract from this the amount of memory 
to be used. Next, the operating system must be 
fooled into thinking that it only has this 
reduced RAM capacity available. 

Memory location 106 contains the number. 
of pages that are available for use by Basic; a 
page is 256 bytes long. This location is set by 
the operating system immediately after switch- 
ing on the computer and, during a system 
Reset, this means one is free to alter the value 
stored there at will. Therefore, placing a 
smaller number in it can seal off the amount of 
memory required for use. This is achieved 
by using the following program. 
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10 GRAPHICS 0 

20 POKE 106,PEEK(106)-8 
30 P =PEEK(106) 

40 М=Р*256 


Line 20 subtracts eight from the number of 


pages Basic can use. Four of these pages are 
for use by the new character set; 4*256 = 1024 
or 1K. The other pages are used by the 
display; if a higher resolution mode than 
Graphics 0, 1 or 2 is used then more pages will 
have to be set aside for the display's use. 

Line 30 sets P equal to the number of pages 
Basic can use; N in line 40 is given the number 
for the start of the new character set. 

If we are not going to redefine a complete 
character set and wish to retain the use of part 
of the original set then the internal characters 
in ROM must be transferred to the space 
reserved in RAM. To do this, enter this 


program line: 
50 FOR M =0 TO 1023 : POKE N M, 
PEEK(57344 + M) : NEXT M 


The original character set resides in ROM at 
location 57344 onwards. N, as we know, con- 
tains the starting address of the new character 
set. 

Before designing the new character set we 
must understand how a byte can represent a 
decimal number. Look at the following 
diagram — bit numbers are shown in the top 
line, decimal in the bottom line. 


B1 6 4 392110 


[lolol 15) 


128 64 32 168 4 2 1 
As you can see, a byte is made up of eight 
bits, each bit can contain a 1 or a 0 and, 
further, each bit is assigned a decimal value as 


shown. This means that ifa 1 was placed in bit 
7 then that byte would have a decimal value of 
128. In the example bit numbers 1, 2, 4 and 7 
contain ls. This makes the value of the byte 
equal to 2+4+16+128=150. Each character 
is made up of eight bytes and so can be 
thought of as an eight-by-eight square and, 
depending on which bits in this square are at 1 
and which are at 0 — that is, on or off — we 
can create a shape. This is illustrated by a grid 
diagram in figure 1. 

The shaded blocks are 1s, the empty blocks 
are Os and by using the decimal values of each 
byte as we did before we find that byte 0 — 36, 
byte 1 = 24, byte 2 = 60 and so on. 

These decimal numbers will be used to 
create the character on the computer, but first 
decide which character the new one is to 
replace. If a little Invader character is to be 
displayed instead of the dollar sign, look up 
the character’s number using the internal 
character set table on page 

55 of the Atari 


Basic Reference Manual. The dollar sign is 
character 4. Since each character is eight bytes 
long, to find the offset from the start of our 
character set it is necessary to multiply the 
character number by eight. 

This offset value is then added to the 
starting address of the character set and the 
decimal values obtained from the eight-by- 
eight square are then read into the next eight 
bytes beginning at that address. These lines of 
program should make it a little clearer: 

60 FOR M =0 TO 7: READ D : 
POKE N + M + (4*8),D : NEXT М 
100 DATA 36,24,60,90,90,60,36,0 

Line 100 holds the decimal values that we 
are using to create our character; line 60 places 
these values into our new character set, оуег- 
writing the dollar sign character. 

The new character has now been placed in 
memory but it cannot be accessed yet, because 
the operating system has not been told to use 
the new character set, so it is continuing to use 
the original one in ROM. Memory location 
756 contains the pointer for the character set 


 —————————————————— 


and is automatically set to 224 on power-up, 
system Reset or a Graphics command. 

Multiply 224 by 256; this obtains 57344, the 
location of the ROM character set. Now look 
back at line 40 of the program and you will 
find that P*256 gives the location of the 
character set. So, Poking 756 to P brings the 
brand-new custom character set into use. Now 
add the following line to the program or enter 
it as a direct command after the program has 
been Run. 

70 POKE 756,P 

Once the program has been Run, try using 
the dollar sign; all the other keys work 
normally. Try the program for Modes 1 and 2, 
but please note if you redefine lower case or 
graphics characters in these Modes, remember 
to add 2 to P. This is the same as using 226 
instead of 224 when displaying lower case 
with the original character set. Try the 
following lines to change the letter D. 

65 FOR M=0TO7: READD: 
POKE N +M + (36*8),D : NEXT М 


110 DATA 24,24,24,60,126,255, 153,153 Ш 


Space invaders may have more appeal then the 
Cyrillic alphabet but both are just as easily defined 
S with Keith Robinson's program for the Atari 400/800. 


5 4 


Bit number 


Figure 1. 
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VIC-20 апа PET INTERFACES 
VIC-20 EXPANSION SYSTEM 


* FOUR EXPANSION SLOTS 

* TWO SLOTS WITH BLOCK SELECT FACILITY 
ALLOWS USE OF STANDARD RAM 
CARTRIDGES WITHOUT INTERNAL 
MODIFICATION 

* FULLY BUFFERED 

* GOLD PLATED EDGE CONNECTORS 

PRICE 39.95 


CONTROL INTERFACE 


f 


FOR USE ON BOTH 
VIC-20 AND PET. 
UNIT CONNECTS 

TO USER PORT, 

ALL LEADS Е 


SUPPLIED ae PA $ qw 
PRICE 39.95 Y F YT TN 


AAEE NO eT сиал 
SIX RELAYS WITH RELAY ACTIVE LED'S 
RELAYS SINGLE POLE CHANGEOVER TYPE 
RATED AT 1A 28V DC or 0.5A 50V DC 
TWO EXTERNAL TRIGGER MONITORS FOR 
SENSING EXTERNAL SWITCHES ETC 
CAN BE USED ON OTHER COMPUTERS WITH 
USER 1/0 FACILITY AND 5 VOLT SUPPLY 


VIC-20 ANALOGUE INTERFACE 


PRICE 39.95 
INCLUDES LEAD. 


* 2 CHANNEL 
VOLTAGE 
MONITORING: 

0 to 30 VOLTS DC 
0 to 2 VOLTS MIN 
SENSITIVITY 


* 2 EXTERNAL TRIGGERS FOR MONITORING 
EXTERNAL SWITCHES, RELAYS, ETC 

* 2 CHANNEL PADDLE FACILITY ALLOWING 
USE OF UNIT AS PADDLES , X-Y 
POSITIONING ETC. 


ALL PRICES FULLY INCLUSIVE 
PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY 
CHEQUES/P.O. PAYABLE TO CLOYVALE LTD. 


2 CLOYVALE LTD 
к) UNIT 5 POLT 1 INDUSTRIAL ESTATE 


0983 854864 VENTNOR ISLE OF WIGHT PO38 1DX 
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Every computer needs a 


CHATTERBOX! 


ШОК Spock, you win this time... 
for 


ZX81 
SPECTRUM 


NASCOM, VIC, PET. 
BBC, APPLE, TRS80. 
IBM, CRAY, ETC 
(Please state) 
At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an urflimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit 

DEALER ENQUIRIES WELCOME 


As seen on BBC TV "Computer Programme" 


*BIG EARS * hos, 


SPEECH р 29 
INPUT ет > 
FOR ANY 

COMPUTER 


Hugely successful Speech Recognition System, 
complete with microphone, software and full instructions. £49 
BUILT TESTED & GUARANTEED ONLY 


PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, МАЅСОМ2, 
Vic 20, Micron, ZX80/81, PET, TRS80, MZ80K, APPLE Il, BBC MICRO 


NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40 


ZX81/SPECTRUM 


MUSIC SYNTHESISER (STEREO 
+16 LINE CONTROL PORT 


Qy 
Play 3-part music, sound effects V 


drums etc. Full control of attack, decay (say 


and frequency. Input/Output lines provide 
control and monitor facility for Home Security, Robot Control, 
Model Railway, etc. etc. Works with or without 16K ВАМ. 


Add keyboard to make a live performance polyphonic synthesiser! 
Full instructions/software included 


AMAZING VALUE AT ONLY £1 9.50 (кїт) 


Extra 23 way connectors at £2.60 
£25.50 (BUILT) 


THE COMPOSER 
Music Programme for above synthesiser. 
Enter and play 3 part harmony. 
Includes demonstration tunes. 


COLOUR MODULATOR 
RGB in, PAL/UHF out (not for ZX) 


Recommended £7.40 


KIT £15 
BUILT £20 


SPECIAL OFFER 
SPEECH OUTPUT CHIP SX-01 
Phoneme Speech Processor 


І.С. £18 


DATA £0.60 


ММ АМЛ dower House, Billericay Road, 
Hi ‚В! ood, 
STUART Essex CMi3 38D, England 


SYSTEMS Ltd Telephone: Brentwood (0277) 810244 


IK CHESS 


Last month David Horne 
showed you the board. 
This month he illustrates 
the move logic. 


AS A REMINDER, figure 1 depicts the playing 
board and figure 2 is the Basic program used 
to enter the machine code. This month we will 
start with the main driver. Enter Fast mode 
and change line 10 to read: 

10 FOR A = 16681 or 16779 
Run 10 and start entering the code shown in 
figure 3. The next routine to enter will be the 
keyboard controller, after typing Save “4”. 
Change line 10 to read: 

10 For A = 16860 to 16916 
Run 10, start entering the code shown in 
figure 4 and then Save “5”. Enter Slow mode 
and type Run — be prepared for a crash. 

The machine is waiting for you to type 
either a W or B, and will respond by placing 
the appropriate symbol towards the top right 
of your screen. Try entering any letter you like 
first, to ensure that the code rejects all other 
inputs. 

Now enter a number between 1 and 8, 
followed by a letter A to H at which point just 
about anything could have happened. The 
reason for the above exercise is to determine if 
the keyboard controller is working, that is, 
selecting which keys will be accepted as 
inputs. 

At this point, it becomes very much more 
difficult to provide the reader with a 
comprehensive set of diagnostics. Suffice to 
say that we are breaking each party down into 
small routines, which can be re-entered one 
routine at a time in an effort to isolate the 
offending error. 

Alternatively you may wish to try the 
program given in figure 7 of last month’s 
article. Assuming after much murmuring, you 
appear to have this bit correctly entered, our 


H 


to a board position. Change line 10 to read: 
10 For A = 16801 to 16859 

Run 10 and start entering the code shown in 
figure 5 and Save “6”. The address converter 
has a little routine tacked on to the end which 
effectively checks to see whether the correct 
piece is being moved. So now enter Slow mode 
and Run the program. By the way, it will 
crash again. Enter your opening colour — B or 
W — then try spare spaces and the wrong 
colour positions to ensure that these entries 
are not acceptable. Now try a correct position, 
at which point the system will crash. 

Finally, the move logic. This is going to be a 
bit of a marathon. You will be entering 170 


| numbers, around 15 minutes work. Change | 


line 10 to read: 

10 FOR A = 16917 to 17087 
Run 10 and start entering the code shown in 
figure 6, and finally Save “7”. Enter Slow 
mode, Delete lines 10 to 15, and Save 
“ZXCHESS”, type Run and hope! 

To help with error corrections look for the 
following: if the pawns do not move correctly, 
then look at the code from 17021 to 17087; 
problems with any other pieces, look at code 
16981 to 17020. There is a piece selector from 
16949 to 16980, if just one appears incorrect. 
The move tables are at 16926 to 16941, with a 
part of the pawn table at 16778 to 16780. 

Now for a brief outline covering the 
important functions of the machine-code 
routines presented this month. We started at 
address 16681 with a call to a subroutine — 
16860 — which tests for which key has been 
pressed, returning with a value in “а” which is 
compared with B(39) or W(60) to see who 
should start. Any other response will start the 
test for key depressed sequence again. 

Dependent upon B or W being pressed, a 
black or white square is placed in the “whose 
move now” position located by routine DPI. 
The next routine at address 16701 overwrites 
the From and To data at the bottom of the 


D. Horne. 1983. 


Figure 1. The board. 


ЦАРЕМ 44% LOTS OF SPACES #** 
3 RAND USR 16578 
1@ FOR Я=16514 TO 17887 
11 INPUT B 
12 POKE A,B 
13 PRINT HT 1,0;A 
15 NEXT 
Figure 2. Machine-code entry program. 
285 220 es 254 39 
aa 7 254 eo 32 245 175 24 
15694 
559 G2 128 295 144 65 119 62 
@ 205 152 6s 119 43 119 205 
145 “65 139 43 119 55 205 161 
es 254 32 234 34 eo 64 
175 зе 62 64 вэ 205 46 66 
16734 
ees 152 65 205 161 6S 254 2 
235 аа 212 3 6 54 5: 126 
ee 40 204 133 111 126 185 32 
242 42 eo 6. ae 54 18 
e i 64 205 144 65 126 198 
izó'119 24 179 15 16 


Figure 3. Main drives. 


Continuing, we have a call to subroutine 
KT, the routine — 16801 — which accepts a 
number between 1 and 8 followed by a letter 
between A and H, puts them in the From 
position and transforms the pair of them to an 
address on the board by means of the address 
converter routine — 16806. 

The board address is then tested to see 
whether the contents of the address is either 
the current mover’s piece, an opposition piece, 
an empty square or part of the backcloth, and, 
| depdenent upon which, “a” is set to a specific 
number. If it is not one of the current mover's 
pieces, it returns to the start of the move 
routine. If it is a current mover's piece, the 
From position is Saved and the number of 
legal moves for the position is set to zero. 

The piece-move routine — 16942 — is 
called. This puts all the legal board positions 
that the From piece can move to into a table. 
The next data entry is also decoded by 
subroutine KT. providing a board position, 
and a status code of that position in “а”. The 


next routine is the address converter. This | board in preparation for the new data entry | “а” register is interrogated to see if the To 
takes the alphanumeric input and translates it | and is effectively the start of the move routine. (continued on page 83) 
= 
Figure 4. Keyboard controller. гез 187 ane 2255285 241 242 240 16 14 
2 62 255 159 48 248 156 4e 17 239 гэ 227 225 31 243 3 
245 68 77 205 159 7 126 262 126 230 127 254 53 40 72 ii 
213 66 75 197 205 220 6S 193 1 © зз зв 66 254 51 
iss 40 © 12 16 245 209 24 4@ 21 33 30 66 254 48 40 
16694 14 72 254 54 зе 9 6 4 
ES e egs 225 222 112 ас 223 de 
254 55 4a 3 33 34 66 123 
17 38 а 205 238 65 201 EES Soe aoe EX CE === == ane 
Figure 5. Address converter. = = 
2 21 66 254 e 4e 10 193 225 
229 ees 6 66 225 121 254 i 4e 5 241 24 224 
126 214 ге 71 i4 15 17S 129 i7014 
16814 193 225 241 3s 16 217 201 126 
16 253 198 31 43 70 144 285 езе 128 4a э зз 35 66 24 
i4o 65 73 9 i26 229 254 128 3 зз 14а 65 22 3 123 134 
e 1. 4o 23 254 e ao 29 229 245 203 127 32 24 205 181 
4 254 a 4o 14 4 230 128 65 254 1 32 24 122 254 1 
197 205 144 65 78 185 195 48 17054 
68 32 1 205 21 66 123 254 зе 
api аа 35 29 ^32 278 261 i22 254 223 
ише DRE од зз 198 21 66 24 241 541 225 95 
[bas 62 64 S2 126 133 111 113 291 24 205 D. ноте. 1983. 
YOUR COMPUTER, JANUARY 1983 81 


ZX81 & SPECTRUM 
TOP OF THE PROGS. 


SOFTWARE SUPERMARKET 


From 100's of programs, we've selected the very best for 16K ZX81 and 
SPECTRUM. These programs you'll play again and again: they really use 


your computer fully. Full TOP TWENTY listing FREE with your order 


Save £££'s on stamps and mistakes. Our selection service costs you nothing. 


PROGRAMS FOR 16K ZX81 AND SPECTRUM 
1. WINGED AVENGER "One of the best Sinclair games yet. Covers all 
the stages of the arcade original" - PCW. Very fast ‘Phoenix’: shield 


smart bombs: great graphics: 7 play levels, 16/48K SPECTRUM. 16K ZX81 


(Work Force) £4.50. 
2. BLACK CRYSTAL The ultimate role playing adventure. Real-time 


monster battles. 180K of program for Spectrum, loads in 6 chapters; Over 


100K for ZX81, loads in 7 chapters. 48K SPECTRUM. 16K ZX81. (Carnell) 
£7.50. 


3. PIMANIA "An adventure enthusiast's dream" - CVG. And you may win 


the £6,000 Golden Sundial of Pi. Brilliantly written. (Automata) 48K 
SPECTRUM £10.00 16K ZX81 £8.00. 


4. KRAKIT - AND WIN £10,000 TAX-FREE! Solve 12 fascinating clues 
and you'll find a bank account with a real £10,000 in. Mind-boggling. 16/48K 


SPECTRUM 16K ZX81. (Artic) £9.95. 
5. CHESS “Тї 


е standard for ZX chess" - ZX Compg. 7 play levels, all legal 


moves, position analysis and recommended move option. Spectrum version 
has beautiful graphic chessmen. (Artic). 48K SPECTRUM £9.45. 16K ZX81 


£9.95. 


FOR SPECTRUM ONLY 
6. SPECTRES Help Eddie light up his mansion; outwit the ghosts 


excellent sound and colour: multi-level: on-screen score: freeze: choice of 


control keys. 16/48K SPECTRUM (Bug Byte), £8.00. 


7. GROUND ATTACK Arcade thrills based on ‘Scramble’. “Very 


absorbing game" - E&C. Pilot your spaceship through 26 zones, destroying 
missiles, fuel dumps, avoiding hostiles. M/C, good sound and colour. 16/48K 


SPECTRUM (Silversoft). £5.95 
8. ESCAPE "One of the best and most original games for the Spectrum 
S.U. 5 very realistic dinosaurs 
for the axe to break out. Watch for the pteranodon! Multi-level. 16/48K 
SPECTRUM. (New Generation). £4.95. 


FOR 16K ZX81 ONLY 
9. TRADER "Outstanding graphics. ..animated.. original and 


entertaining" - S.U. Travel 6 planets as this 48K game loads in 3 chapters 


25-second test load. Beautiful pictures show off your ZX81. 16K ZX81 
(Pixel). £10.50. 

10. MAZOGS "Great 
you'll really believe you're running through the maze, sword in hand 


азе you through the maze as you search 


a superb new concept" - PCW. Such good graphics, 


stabbing mazogs. Harder variations. Very addictive. (Bug-Byte). 16K ZX81 


WAS £10. NOW ONLY £8.00. 


11. DEFENDER "Another winner!" - 5.0. Amazing 3D graphics as the 


alien craft attack your spaceship. A great best-seller. (Greye). 16K ZX81 
£4.95 
| piedi rem наи паца: КЕТ cro e IC и 


POST TO: SOF 


RE SUPERMARKET, 87 Hi 
(qty) programs for my ZX81 


d's, Lane, London SW15 6NZ. 
SPECT! 


RUM 16K; 


(total) made payable to 


Address 


Post code 
Please complete carefully in bloc! 


carefully that the program y 
PROGRAMNAME zt COMP 


your particular computer 
R 


i - 
X. Add Op pip of ord 
DRESSES ADD 50р рар! 


SOFTWARE SUPERMARKET 


Your one-stop shop for the best Sinclair Programs 


(e 
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41 Keats Ho., Porchester Mead, Beckenham, Kent. 


ENTER THE SUPER JRS 
ZX SOFTWARE COMPETITION AND 


WIN £250 PLUS 


A 14" COLOUR TV 


Your original ZX81 or SPECTRUM program could win the first 
prize of £250 and a 14" colour T.V., the second prize of £150, or 
one of the three third prizes of a JRS 64K RAM Pack 


a substantial cash payment for the distribution rights to your 
game by JRS (even if you don't win a prize, JRS may still offer to 
buy your program, providing it meets with the high standards 
required]. All entries must be received by February 28th. 
Winners will be notified by post by March 31st, and results will 
be published in the May issues of Sinclair User апа 

Your Computers. 

All programs submitted must be accompanied by an official 
entry form, available from JRS Software, which contains full 
details of the rules and conditions of the competition. 

Fill in the coupon below and post it today for your official 
entry form, including a large stamped addressed envelope. 


Please rush me by earliest post 
[ Competition Entry Form [ ] New 1983 Catalogue 


* Tick as appropriate 
Name 
Address 


19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691 


TROICHFORITI LTB. 


ZX Business Software. 


FOR SMALL BUSINESSES AND THE SELF EMPLOYED 


Business Bank Account: this program enables you to 
make debits under 11 subheadings. Statements include 
totals of all subheadings. £8.75 


Sales Day Book: for all your invoices, this program will 
enable you to prepare statements of outstanding 
invoices. Program will also calculate VAT. £8.75 


Purchase Day Book: keeps a complete record of all 
your purchases under 11 subheadings. The program 
will also calculate and deduct VAT. £8.75 


Quarterly Analysis: quarterly totals from Bank 
Account, Purchase and Sales programs can be 
analysed with this program. £4.75 


All the programs have full search facilities and will 
enable you to prepare quarterly accounts for your VAT 
returns and annual accounts for your accountant. 
These programs can also be used by companies not 
reg. for VAT. 


Business Pack: incl. 
Purchase programs. £25 


Please specify memory size when ordering for your 
ZX81 and ZX Spectrum. 
All prices include VAT, Post & Packaging. For details 
send S.A.E. to: 

TRANSFORM LTD., 


Bank Account, Sales and 


Tel: 01-658 1661 


m————————————————— 


(continued from page 81) ines 
board position is empty or has an opposition GOG ED АЦЫН 126 ae ke 1 AND N 230 127 
piece present. If neither of these two is true SUB N 214 28 EG de wing = S 
the code returns to the start of move routines. LOBA 71 LOCN 14 1 
If true, the board address is compared — LDCN 14 15 LDBN 6 8 | 
16745. XOR A 175 LD HL NN. 33 38 66 
With each of the legal move positions арра 15 = Se b DIS 21 5i 
tabulated by the From routine. Absence ofa ADDN 198 31 LD HL NN 33 30 66 
match restarts the routine again. А match | | DEC HL 43 CPN 254 48 
leads on to the move routine — 16759 — | | LD B (HL) 70 JP Z DIS 40 14 
which recalls the From position, gets its SUBB 144 LD C B 72 
contents and replaces them with zero, the 16821 CALL DPZ 205 140 65 (Test) ce ol © 2 d 
contents are then put in the ‘To’ position and ДОС, at BC 2 LDBN 6 4 
routine B/W called. This rewrites all the black LD A (HL) 126 CPN 254 55 
vacant squares and finally the “whose move PUSHHL 229 JP Z DIS 40 3 
now" square is changed followed by a jump CPN 254 128 LD HL NN 33 34 66 
back to the start-of-the-move routine. LDBN 6 1 16981 LD A E 123 (Piece 
The listing provides for a double move for 28205 208 e. EDS | 
pawns on their initial set-up ranks. The piece JP Z DIS 40 19 ADD A (HL) 134 тооло 
moves are controlled by the tables — 16926 — NCB 4 PUSH AF 245 
which are called — 16949 — to permit the CPN 2548 PUSH HL 229 
appropriate movement associated with that кек 0 14 PUSHIBC Е I 
EE AND М 230 128 JP NZ DIS 32 24 
Га PUSH BC 197 CALL NN 205 181 65 
Figure 7. CALL DPI 205 144 65 CPN 254 2 
LD C (HL) 78 JP NC DIS 48 17 
(s05 con ЕР 25 c s СРС 185 CALL ADDLIST 205 21 66 
JP Z DIS 40 7 POP BC 193 CPN 254 0 
CPN 254 60 JP Z DIS 40 2 JP Z DIS 40 10 
JP NZ DIS 32 245 LDBN 6 0 POP BC 193 
XOR A 175 LDAB 120 POP HL 225 
| JP DIS 2 2 POP HL 225 LDAC 121 
LDAN 62 18 ВЕТ 201 СРМ 254 1 
CALL DPI 205 144 65 16860 CALL NN 205 187 2 (TKP) JP Z DIS 40 5 
LD (HL) A 119 ED А N a. 255 ROR AE 20 es 
4 
LOOT DIAN S2 лан Nes ов ю 248 РОР ВС 193 
POP HL 225 
eee Pree 5 JP Z DIS 40 245 POP AF 241 
DEC HL 43 LD BH 68 INC HL 35 
LD (HL) A 119 LDCL 77 DJNZ DIS 16 217 
CALL DP4 205 148 65 CALL NN 205 189 7 RET 201 
LD (HL) A 119 EDAD 126 17021 LD A (HL) 126 (Pawn 
DEC HL 43 RET zr move 
LD (HL) A 119 16878 PUSH DE 213 routine) 
INC HL 35 сово 66 AND N 230 128 
CALL KT 205 161 65 ID CE 75 JP Z DIS 40 5 
CPN 254 3 ES eG 197 LD HL NN 33 35 66 
JP NZ DIS 32 234 CALE NN 205 220 65 JR DIS 24 3 
LD (NN) HL 34 60 64 РОР ВС 193 LD HL NN 33 140 65 
XOR A 175 СРС 185 орм 2 3 
LD (NN) A 50 62 64 JP Z DIS 40 6 LD AE 123 
LD EC 89 INC C 12 ADD A (HL) 134 
16731 CALL MOVE 205 46 66 DJNZ DIS 16 245 PUSH HL 229 
CALL DP5 205 152 65 РОР ОЕ 209 PUSH AF 246 
CALL KT 205 161 65 JP DIS 24 239 BIT7A 208 127 
CPN 254 2 16895 POP DE 209 JP NZ DIS 32 24 
EX DE HL 235 РОР ОЕ 209 CALL NN 205 181 65 
JP NC DIS 48 212 POP НЬ 225 СРМ 254 1 
LD HL NN зз 62 64 PUSH DE 214 JP NZ DIS 32 24 
DEC (HL) 53 БОНА 119 LDAD 122 
LD A (HL) 126 DEC HL А9) CPN 254 1 
INC A 60 REF 201 JP NZ DIS 32 12 
JP Z DIS 40 204 CALL ADDLST 205 21 66 
ADD L 133 16902 PUSH HL 229 (KYBD) LDAE 123 
LDLA 111 LD DE NN 17 29 8 CPN 254 30 
LD A (HL) 126 CALL NN 205 238 65 JP C DIS 56 19 
CPC 183 PUSH HL 229 CPN 254 90 
JP NZ DIS 32 242 LD DE NN 17 38 8 JP NC DIS 48 15 
LD HL (NN) 42 60 64 CALL NN 205 238 65 POP AF 241 
LD A (HL) 126 RET 201 POP HL 225 
LD (HL) N 54 0 16917 LD HL NN 33 62 64 INC HL 43 
LD (DE) A 18 (ADDLIST) DEC D 21 
CALL B/W 205 156 64 INC (HL). 52 JP № DIS 32 218 
CALL DPI 205 144 65 LD A (HL) 126 RET 201 
LD A (HL) 126 ADDL 133 LOAD 122 
ADON 198 128 LOLA 111 CPN 254 1 
LD (HL) A 119 LD (HL) C n3 CALL NZ ADDLST 196 21 66 
JP DIS 24 179 RET 201 JR DIS 24 241 
15 16 16926 115 -1-15 -14 -16 16 14 POP AF 241 
16801 PUSH HL 229 (KT) 16934 17 -17 29 -29 -31 31 -13 13 POP HL 225 
CALL KYBD 2056 66 16942 LD A (HL) 126 (Piece LDEA 95 
POP HL 225 move) JR DIS 24 205 н 
0. Ноте. 1983. 
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ZX81 SPECTRUM DRAGON TANDY BBC 


16/48 


16 


ADVENTURE 


* Over 200 places to explore in this machine code game using 
advanced data compression techniques. 

* No random elements — you will need skill, cunning and a 
sense of humour as you explore caves, forest and castles. 

* Evade ruthless pursuers and overcome a host of obstacles. 

* Multiple word commands and single letter abbreviations. 


£1000 IN 


FANTASTIC VOYAGE 
(ZX81 16K ONLY) 


This real-time graphics simulation set inside the human body 
was written by a lecturer in ‘anatomy. You are injected into the 
blood stream in your miniature submarine. Navigate the 
arteries, veins and heart to the brain, where a blood clot must 
be destroyed. Features a real vasular map. You will be 
attacked by lymphocytes which must be destroyed using 
arcade game type graphics. Everything you do uses up 
precious energy. Three display formats — a lateral and frontal 
body scan plus blood vessel name, a close-up scan and a laser- 
sight for fighting lymphocytes. 


endless Adventure games? 


exciting 
SPECTRUM!/ 16K ZX81/DRAGON 32 
1. TYRANT OF ATHENS 


Can you survive long enough to turn Athens into the most feared state in the 
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast 
Persian Empire. Many more features in this very addictive game. 


2. ROMAN EMPIRE 


Fed up with Space Invaders? 
Fed up with moving N.S.E.W. in seemingly 


range of challenging war 


LEVEL 2 


AWARI 


* The ancient African game of logic. It takes 2 minutes to learn 
the rules but far longer to master the tactics. 

* Select the *Goat-herd' level of play and it's an addictive game 
for children (8+) that exercises their minds — not their laser 
fingers. 

* Select the ‘Witch-doctor’ level and it’s a threat to your 
sanity. We haven’t beaten it and we wrote it! 


PRIZES 


** Buy both Awari and Adventure and enter the ‘Foilkade 
Challenge’ competition. Details with cassette or send SAE. 


FOILKADE LTD 


DEPT. PR9 

66 LITTLEDEAN, 
YATE, 

BRISTOL BS17 4UQ 


ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95 
(ANY MIX) INCLUSIVE. 


A/B 


—then why not try our 
games for the 


Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50 


Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and 
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels 


of play. 


3. PELOPONNESIAN WAR 


Price: ZX81 £4.50 Spectrum £5.50 


Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and 
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and 
military force before you even stand a chance. 3 levels of play. 


4. SAMURAI WARRIORS 


Price ZX81 only £4.50 


How would you have fared as a Samurai in 13th Century Japan? Face challenges from 
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating 


game. 


5. WARLORD 


Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50 


A challenging game of analytical skill set in 13th century Japan. You control a village and must meet 
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make 


raids for gold or slaves and feed your village. 


Price: ZX81 £4.50 Dragon 32 £6.95 


Cheques and PC's please, made payable to: М.С. LOTHLORIEN 
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4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS 


Special effects, user- 
defined graphics, Martin 
Howse opens up the Vic 
colour vista with his 
illuminating guide to high- 
resolution graphics. 


Figure 1. 


MULTLCOLOUR GRAPHICS is a form of high- 
resolution graphics, and that is graphics 
defined on an eight by eight matrix of dots. 
However, it is different in that, unlike the 
high-resolution graphics which only have two 
colours for a dot on the matrix being lit or not 
lit, multi-colour characters have four colours. 

There are a few limitations, in that the 
horizontal resolution is halved with multi- 
colour characters. That means that characters 
will be made on a four by eight matrix. Also, 
only four colours can be used; the border 
colour, the auxiliary colour, the character 
colour and the screen colour. 

You cannot have many different characters. 
with other colours because if you change the 
border, screen and auxiliary colours for a new 
Character, the old character's colour will 
change. However, this may be used to produce 
special effects where many colours are 
changed very quickly. 

To start defining a multi-colour character 
we must first decide on the colours. Since we 
can change the screen, border, character and 
auxiliary colours, we have a choice of four 
different colours which can be anything in the 
range of the Vic's first eight colours — except 
the border and auxiliary colours which may 
have 16 colours. 

"These colours are Poked into the Vic in the 
registers shown in table 1. 

The codes of the character colours are found 
using the following table:— 

0 Black 
1 White 
2 Red 
3 Cyan 
4 Purple 
5 Green 
6 Blue 
7 Yellow 

When the colours have been chosen and 
Poked into their appropriate memory location, 
you must start to design the character on a 
four by eight matrix. See Figure 1. 

Once the colours have been put on the 
matrix where you want them, using, for 
example, A for auxiliary colour, B for border 
colour, C for character colour, you can set 
about coding the image. Each line of the 


matrix will become a binary number which 
will be put into memory in decimal. You must 
go through each of the eight lines of the 
character matrix to do this. 

To convert the line to a binary number you 
must start at the left-hand side of the line and 
work your way to the right. If you come to a 
position where you want a screen colour, write 
down 00; for a place with a character colour, 
10; for a place with a border colour, 01; and 
for a place with an auxiliary colour, write 
down 11. You should end up with an eight- 
digit binary number, for example 00011100. 
Repeat this for all eight lines on the matrix. 
When you have finished coding the design, 
convert all your number to decimal and put 
them into memory using the following 
routine: 

DATA 8 decimal numbers. 
FOR F= 7168 to 7175: READ A: POKE F, A: 
NEXT 

Now that it is in memory, we have to 
prevent it from being overwritten. Poke 52,28 
is sufficient to do this. To use the character in 


11101011 — 235 
11101011 — 235 
11111111 — 255 
| Then we Poke them into memory. 
| 40 DATA 255,235,235,235,235,235,235,255 
50 for F= 7168 TO 7175: READ 1: POKE F,A: 
NEXT 
Next we must protect the character. 
60 POKE 52,28 
And last we must make use of the character 
and Print it: 
70 POKE 36869,255: PRINT’ (shift cir-home)@” 
To prevent the screen being messed up by 
“Ready” appearing in multi-colour lettering 
the following line may be added: 
80 GOTO 80 
When the program is Run a multi-colour 
box will appear on the screen. You will be able 
to define your own character as easily as this. 
То end with, here is a program to 
demonstrate what happens when one colour 
code is changed. 
10 PRINT “(shift cIr-home)'" 
20 DATA 0,10,10,42,42,130,142,142 
30 DATA 0,160,160,168,168,130,142,142 


NAULTI-CCOKOUR 
VIC GRAPHICS 


Poke 
Poke 36879, screen and border colours 


Poke 36878, code of auxiliary colours (0-15) x 
16 
Poke 646, code of character colour (0-7) + 8 


Poke 30720 + address of point, code of 
character colour. 


Comments 
See Vic manual for combination of screen and 
border colours 


Used to change the character colour for a 

PRINT statement. 

If you are poking onto the screen use this. 
Table 1. 


memory you must change the value of 

36869,255 to use the characters. You may 

have more than 1 character in memory. To do 

this add more data in the Data statement in the 

routine and increase the value of F, that is, 

increase 7175 in the previous routine. Here is 

an example program going through the steps 

required to generate a multicolour character. 
First we choose the colours: white, black, 

red, blue and Poke them into memory. 

10 POKE 36879,24 put white and black 

into memory 

20 POKE 36878,2 16 put red into memory 

30 POKE 646,14 put blue into memory 
Then we design the character, which will be 

a simple multicolour box, see figure 2. Now 

convert it to binary. 

= 11111111 

11101011 

11101011 

11101011 

11101011 

11101011 

11101011 

11111111 

binary numbers to 


Then we convert the 
decimal: 
11111111 
11101011 
11101011 
11101011 
11101011 


БЕ 


B 
a 


40 DATA 170,170,170,170,170, 170,170,160 
50 DATA 170,170,170,170,170,170, 170,130 
70 FOR F = 7168 to 7199 
80 READ A 
90 POKE F,A 
100 NEXT 
110 FOR F = 7424 TO 7431: POKE F, PEEK 
| (25600 + Е): NEXT 
120 POKE 36869,255: POKE 52,28 
130 FOR F-1 ТО 11 
| 140 POKE 646,INT(RND(TI) x 5) +10 
150 PRINT "GA QA GA QA GA QA GA" 
160 PRINT “BC BC BC BC BC BC BC" 
170 NEXT 
180 POKE 36878, (INT(RND(TI) x 15) + 1) x 16 
190 GOTO 180 
Figure 2. 
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At Last Your Chance Tó 
crack the Machine Code 


ZX81 and SPECTRUM OWNERS 


3k If you are interested in finding out how a computer REALLY works 
and wantto experience TRUE PROGRAMMING POWER - THE 
MACHINE CODE TEST TOOL is the answer 


* The MACHINE CODE TEST TOOL is a utility program which comes 
complete with tutorial course enabling you to enter, test, display 
and debug hexadecimal machine codes simply and quickly. 


ж THE MACHINE CODE TEST TOOL is constructed to help the absolute 
beginner who wishes to explore this fascinating subject, or the 
expert keen to polish up his machine code programs. 


Жж A НЕХ: decimal conversion routine is contained within the 
program as standard. 


[= == == шш шш юш тш шш шш шш Gu imm imm m mmo 
Post to: OXFORD COMPUTER PUBLISHING, P.O. Box 99. Oxford 


(| Please sendme......... -... Machine Code Test Tools at £9.95 each 
Tick box for edition required (| ZX81 SPECTRUM 
|| Send cheque/postal order to above address 


rade Enquiries Invited ADDRESS ....... albe TS Ta 22 232] x17 да urge etes ep 


Also available from most branches of B ....... UD ec cocci A EE SHEN A POSTCODE S: ОЕ mt | 


WHSMITH 


Allow up to 28 days for postage 


иш шш шш шш шш шш шш шш шш ыш ыш иш es S 


EXPLORING SPECTRUM BASIC 
Mike Lord's latest book takes the reader beyond 
the Sinclair Manual. |t contains a wealth of 
programs and explanations of Spectrum BASIC 
programming techniques. Topics include writing 
games programs, personal, business and 
engineering applications, and utility programs. 
Worth far more than £4.95 


THE EXPLORERS GUIDE TO THE ZX81 

Mike Lord's acclaimed book for the ZX81 
enthusiast. Includes games, business, engineering 
and utility programs for both 1K and 16K 
machines, an introduction to Machine Language, 
with a list of useful ROM routines, hints & tips, 
and hardware notes including RAM and I/O 
circuits. "of the greatest value" (ZX Computing 
review) £4.95 


WAKE UP YOUR ATOM 

A New book by Brian Lloyd. 20 great programs to make the 
most of your Atom, including the old or new colour board if 
fitted, plus copious programming tips. 128 pages ...... £4.95 


THE ATOM MAGIC BOOK 

By Mike Lord. A wealth of games and other programs: 
storing speech in your ATOM, converting programs written in 
other BASICs, and many more useful software & hardware 
Брад, £5.50 


GETTING ACQUAINTED WITH YOUR ACORN ATOM 
By Tim Hartnell & Trevor Sharples. 80 programs including 
draughts, £795 


PRACTICAL PROGRAMS FOR THE BBC COMPUTER & 


MASTERING MACHINE CODE 
ON YOUR ZX81 

By Toni Baker; 180 pages of immense value to 
beginner and expert alike. £7.50 


All prices include U.K. P & P — no VAT on books. 
Overseas customers add £ 1.50 carriage per order. 


TIMEDATA Ltd. Dept А 


57 Swallowdale, Basildon, Essex SS16 5JG 
: (0268) 411125 (Mon-Fri) 


By David Johnson-Davies £595 
RAM FOR YOUR ATOM (Or other 1MHz 6502/68XX 
for Word Processing, Chess programs & Business software, 
To fit inside the ATOM or Eurocard rack mounting. 
Allows software switching between up to 3 utility ROMs and 
also 4K RAM fitted so you can load your own ‘utility’ 


патат" machine) 
E Some types run from a single +5V supply. S.a.e. for details. 
Z programs from tape or disc. Simple plugs into sockets on 


ACORN ATOM 

16 or 32 Bytes; expand your ATOM to 28 or 38K RAM, ideal 
ATOM ROAM BOARD М2165 .... £35.00 inclusive 

ATOM board 


All prices inclusive of U.K. P & Р & VAT where applicable. 
Overseas customers please add £ 1.50 surface mai 


TIMEDATA Ltd. рер: A 


57 Swallowdale, Basildon, Essex 5516 5JG 
Tel: (0268) 411125 (Mon-Fri) 


=> 

<>, 
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CIAL 
spi EFER! 


Fruit Machine 
Prol the best 
the m et. 


GA 


fruit 


(32K) £6.50 


Galaxians (32K) £6.50 
Fast action version of the 
popular arcade game. 4 types 
of Galaxians (in З initial screen 
formations) swoop down 
individually or in groups of two 
or three. 6 skill levels, hi-score 
rankings, bonus laser bases 
and increasing difficulty 
Superb sound effects and 
graphics 


Invaders (32K) £6.50 
Superb version of the old 
classic arcade game with a few 
extras. 48 marching invaders 
drop bombs that erode your 
defences, and 2 types of 
spaceship fly over releasing 
large bombs which penetrate 
through your defences. In- 
creasing difficulty, hi-score 
superb graphics and sound. 


TOP QUALITY MACHINE-CODE 


Alien Dropout 


FOR THE 


'BIBIC 


MICROCOMPUTER 


(32K) 
high 


£6.50 


the darc 


Space Fighter (32K) £6.50 
Arcade-style game based 
upon features from DEFENDER 
AND SCRAMBLE. 5 types of 
menacing aliens fire at you 
and may attempt to ram you 
Separate attack phases, fuel 
dumps, asteroids, repeating 
laser cannon, smart bombs, hi 
score, rankings, 6 skill levels. 
sound effects. 


Centipede (32K) £6.50 
Another incredible arcade type 
game featuring mushrooms 
snails, flies, spiders, and 
centipedes of course. Excellent 
graphics and sound, 6 skill 
levels, hi-score, rankings, 
bonuses, and increasing 
difficulty as the spiders become 
more active and the number of 


We pay 25% royalties for high quality programs. 


жаз. 


Dealer enquiries welcome. 


SUPERIOR 


TELEPHONE: 


SOFTWARE 0532-842714 


Dept. YC3, 


WW FOR Y 
ез! 
Wert BRA 


95) 
TAILS 
Wickham ` 


69 Leeds Road, Bramhope, Leeds. 


еге 08 5 ын 
5 10 


NE 
ji conta 


rib Í 


PICTURESQUE 
ws. PICTURESQUE 
= DIETURESODF 


| 


SPECIAL OFFER FOR CHRISTMAS! 


Please add 50p 
Buy four of these excellent 


per order 
for P&P. 


programs 


=SPECTRUM 48KEZXSIETR. 


of just £19.50 


mushrooms increases. 


Wm 


for the bargain price 


EVIDEO GEN 


ж 4 DIVISIONS * F.A. CUP ж 
PROMOTION & RELEGA- 
TION * TRANSFER MARKET 
* TEAM SELECTION * SAVE 
GAME FACILITY * LEAGUE 
TABLE * AND MUCH МОНЕ! 


HARDWARE REQUIRED 


тяѕ80/ 
Video Genie 


Spectrum 
48K RAM 


7x81 
16K RAM 


LEVEL Il 
16K RAM 


To Order send Cheque/P.O. £7.95 made 
payable to: 

ADDICTIVE GAMES 

at: Dept. Y.C. P.O. Box 278 
CONNIBURROW, 

MILTON KEYNES MK14 7NE 

PLEASE STATE COMPUTER 


"s 


dor Ghe 
PEGTRUM 


COLOUR 
GRAPHICS 


We're tired of telling you 


let our customers tell you 


1 received F.M. about 10 days ogo, and 
have played about 23 hours so far — ad- 
dictive is the operative word. — 
D. BLAIR, FIFE 
4 think your geme is fabulous since 
starting with Port Vale in the 4th Divi 
sion, being promoted, winning the F.A 
Cup, and being promoted agein to the 
2nd Division.— 
с. DICKENSON, CANTERBURY 
I recently bought your F.M. program and 
was very pleased indeed. | found it very 
good value for money and played it all 
day the day it arrived — 1 own a ZX81 
which is now only used for F.M.— 
Yours addicted, M. FRAMPTON, 
CANVEY ISLAND. 
1 fott that I had to write and congratulate 
you on your program F.M. 1 found the 
game very compelling end exciting, roal- 
ly just like the real thing — keep up the 
good work and standerd.— 
М. LAWRENCE, FULHAM 
ORIGINALS CAN BE SEEN ON REQUEST 
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NECESSITY 


15 the 
MOTHER 


0+ 


Invention 


Philip Barnard will 
broaden the horizons of 
your ZX printout. 


THE FOLLOWING series of programs has been 
designed to compile a character set and 
machine-code routine enabling a ZX-81 to 
lineprint on a ZX Printer at 42 characters per 
line in place of the normal 32 characters. 
Other features include the option to expand to 
a maximum of 128 different characters — with 
no inverse, control of character height and 
width, and a self-edit lineprint at 42 characters 
per line, all at normal LPrint speed. 

For convenience, the routine is compiled 
and saved in a dimensioned string array, 
being instantly copied into space automatically 
reserved above RAMtop whenever it is loaded 
into the computer. Although it is comprised of 
1194 bytes, only some 125 need to be entered 
via the keyboard for the simplest version. It is 
left to the user to choose whether or not to 
expand its capabilities as described later. 

The routine itself can be divided into three 
sections: first, the character set — 1024 bytes; 
second, LPrint — 118 bytes; third, Edit — 52 
bytes. 

Each of the 128 available characters is 
defined by eight 8-bit numbers, thus requiring 
1024 bytes for the complete set. In order to 
print at 42 characters per line it is necessary to 
reduce character width effectively from 8 to 6 
bits including spacing. Bits 7 to 2 are printed 
whilst bits 1 and 0 are ignored by the printer. 

To avoid the tedious entry of a modified 
Sinclair set, one can use program 1 to do the 
job. This copies the character-defining codes 
from ROM and changes them accordingly. In 
effect, a chosen column of pixels — P — is 
removed from a character and the remaining 
columns to the right are shifted left by one 
column to close the gap created. 

The graphics characters are not copied and 
remain as spaces. However, this gives the user 
an opportunity to design a new set of symbols 
to replace them and a character-generating 
program is suggested for this purpose. Consult 
page 78 of the ZX-81 manual for keyboard 
access to these characters, Codes 1 to 10. 

I have also included space for a second 
character set which can be used, for example, 
to create space for a complete lower case set of 
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alphabet characters as detailed in a later 
section. These characters replace the ZX-81 
inverse Sinclair set and are accessed by the 
corresponding keyboard entries. 

The LPrint section is a modified version of 
the ROM routine, and is compiled together 
with the Edit section using program 2. The 
modifications are as follows: first, point at the 
address of the new character set; second 
LPrint bits 7 to 2 only of the characters; third, 
42-character lineprint, from a newly-located 
printer buffer; fourth control of character 
height and width. 

As for the Edit section, Text to be LPrinted 
is compiled in Basic Rem statements, each one 
preceded by a call to the routine. The 
functions carried out are: (1) Locate the start 
of text via the NxtLine system variable. (2) 
Set the new printer buffer to an address above 
RAMtop (32512 to 32554) (3) Examine text in 
lines of 42 characters to ensure that no words 
overlap between successive lines. (4) Feed the 
edited lines to the new printer buffer. (5) Call 
the LPrint routine. (6) Return to the Basic 
control program when the end of the Rem 
statement has been reached. 

When operating the compilation programs 
do remember to start with the command Goto. 
Do not use Run as this will cause the array 
holding the routine to be lost and overwritten. 

First power-up the computer plus printer, 
Clear the memory and enter as a direct 
command Dim A$(1194). Having the dimen- 
Sioned string array as first entry in the 
variables store is important because the 
machine-code program used to copy its con- 
tents above RAMtop assumes this to be the 
case. 

Next enter program 1 and operate in Fast 
mode using Goto 10. The modified character 
set is completed in about 6.5 minutes. It is 
necessary to make further small amendments 
to the letters T, W and Y with the following 
direct commands: 

LET A$(458) = CHR$ 124 
LET A$(485) = CHR$ 84 
LET A$(498) = CHR$ 68 

Save the program at this and any 
intermediate stage as your confidence dictates. 

Now key in program 2 and delete lines 150 
and 160 of program 1. Be careful to enter the 
program exactly as listed. Operate using Goto 
10. The program copies the LPrint routine 
from ROM, except where a prompt is made 
for you to enter a modification. Input the 
value given in the list provided for this section 
against the number of the array element 
printed on the TV screen. The LPrint section 
is complete at A$(1142), so entries made from 
A$(1143) onwards are for the Edit section. Be 
careful to double-check these entreis to avoid 
possible problems later. 

Having now compiled the Deep Thought 
routine, you are in the position to write the 
short machine-code program used to copy it 
into memory reserved above RAMtop. It is 
not necessary to reset RAMtop as the program 


does this automatically. Enter program 3 and 
then delere lines 10 to 140 of program 2. Line 
l contains 21 characters, the addresses of 
which are used to hold the machine code 
instructions. Operate program 3 by mean of 
Goto 2 and enter the values as given in the list 
of entries for this program. When this stage 
has been completed line 1 should have taken 
on the appearance of line 1 shown in the 
listing of program 4. Retaining line 1, replace 
lines 2 to 6 with the corresponding lines of 
program 4. 


TONE CHANGE 


ТОМЧЕ 


TONE 


TO 


This is the final program in its most 
elementary form. Save it, together with the 
array holding the assembled routine, using the 
command Goto 2. In this way, the machine- 
code routine in line 1 is executed immediately 
after the program has Saved. The letters OK. 
should appear on the TV screen, printed by 
line 5 to indicate that the Deep Thought 
routine has been located in its new position 
above RAMtop, now set at address 31232. 
Print Peek 16389 should return a value of 122. 
Whenever program 4 is Loaded in future, the 
process will be repeated. If a message other 
than OK is printed on the screen check that 
line 5 is correctly entered. Otherwise re-check 
your entries for program 2. Two versions of 
the ZX-81 8K ROM exist, which differ here 
in the address of one LPrint subroutine. Line 
6 can be included to ensure that the program 
will run on a ZX-81 other than the one used to 
compile it. 

Once the final program is safely recorded on 
cassette, it can be tested with the aid of 
program 5, which demonstrates control of 
both height and width of characters and also 
42-character lineprint. Having accomplished 
its task, you may first New the Basic program 
4 before entering the test program. Note that 
the routine is called from the start of the Edit 
section — address 32374 — and that addresses 
32266 and 32329 control character height and 
width respectively. The latter are initially set 
at unity for normal characters. 

Text to be LPrinted is set up in Rem state- 
ments, any number of which may be 
employed, provided each one is preceded by a 
call to the routine. They may also be of any 


E 


j 


TEXT 


length within practical limits, Fast mode being 
recommended for ease of entry. The self-edit 
facility allows single spacing between all 
words. 

When the test program is Run — there is no 
need to be restricted to Goto at this stage — 
you should see line 50 LPrinted in characters 
of increasing height and width, and line 90 
repeated in characters of increasing height 
only. The number of characters allowed per 
line is obviously limited by character width — 
the edit feature only functions for normal 
characters — so wider-than-normal characters 
should be sent to the printer as single lines of 
suitable length. Extending such lines with 
enough spaces produces a striped effect which 
softens the tone of printing. 

The maximum number of characters per line 
N — is given by the expression 
N= INT(42/X), where X is the width-multiplying 
factor. I have used this to good effect in test 
program 6, which shows one way of extending 
automatic line edit to wider characters, con- 
trolled by the Basic program itself. A single 
character can be expanded to the full paper 
width — X=42. 

For those who wish to extend the character 
set, the character-generating program can be 
added to program 4. Characters can be designed 
on 8 by 8 graph paper grids, remembering that 
bits 7 to 2 only are printed and that bit 7 is set to 
zero to act as spacer. Simply convert the eight 
black and white pixels to 1 and 0 respectively to 
obtain the corresponding 8-bit binary number. 
This is entered as such directly into line 70 and 
then converted into the decimal equivalent in line 
110. Note that a zero can be entered as a single 
<o 

Use Goto 10 in Fast mode when working 
with this program. It can be terminated after a 
character has been entered; mistakes can be 
rectified by entering Goto 20 and beginning the 
character again. 

As stated previously, this method can be used 
for the unused graphics characters Codes 1 to 
10, but a second set of characters can be built up 
between A$(523) and A$(1024). This could be 
used for lower-case letters, made equivalent to 
the respective inverse Sinclair upper-case letters. 
However, it is more convenient to have them in 
the position currently occupied by the modified 
upper-case letters between A$(305 TO 512), and 
the latter made equivalent to the inverse set, 
since in typewriter mode they are less frequently 
used. The true keyboard space must also be 
used between words for line Edit to function, so 
її is helpful to avoid overuse of the graphic mode 
at the keyboard. 

Therefore, start by transferring a copy of the 
uper-case letters, which is quite easy within a 
string variable such as the one we are using. Just 
enter as a direct command: 

LET А$(817 TO 1024) = A$(305 TO 512) 
Change line 10 of the character generating 
program to: 
10 FOR A=38 TO 63 

You are free to design your own set but to save 


Program 1. 


26 FOR A=22 TO 6з 
БӘ LET 
30 IF 197238 AND 225 Оң Q-3s o 


5 
(7673+52AtC) 


e 
o 
$ L 
ao F Р=17 OR R-57 OR А=62 TNE 
N GOTO 140 
зг OR Oz7 -1 
100 LET NeINT 
110 LET L-L-| 
120 NEXT D 
250 LET Lalsn-Nees 
140 LET As(G#A+c) HRS L 
156 NEXT 
160 NEXT 
= 
Ргодгат 2. 
17 
20 FOR_A=1025 то 1194 
6 я>1075 AND Act 
25 THEN GOTO 80 
HEN LET B-2250 
SEY 
RINT С 
120 LET_AS$íA)=CHR$ C 
150 НЕ. 
140 LET A$(1073)-CHR$ 42 
— 
Entries for program 2. 
а € 192, © Bs. С 
1925 35 7 252 1155 o 
1028 ә iios is 1156 127 
1027 127 1199 45 1157 1 
1926 205 1110 193 iiss eo 
1029 231 1111 15 1159 43 
1030 2 1112 235 1168 237 
1031 229 1115 225 1161 160 
езг 175 1114 24 2162 ise 
1033 95 1115 207 1163 40 
1034 22 1118 219 1164 22 
1035 1 1117 251 1165 16 
1977 38 1118 31 1166 249 
1078 30 1126 21 1167 18 
1079 203 1127 32 1168 175 
1080 ге 1128 163 2269 6 
1081 36 1129 23 1170 42 
1082 1355 2232 205 1171 19е 
1285 1355 21232 91 1172 40 
1084 203 1132 40 1173 10 
1085 20 1133 156 2274 43 
1086 121 1134 193 1175 27 
1087 111 1135 62 1176 16 
1088 126 1136 4 1177 249 
1069 79 1137 211 1178 1 
10906 6 1138 251 1179 42 
1091 6 1139 205 iiss о 
1092 122 1140 7 2282 9 
1093 203 1141 2 1162 24 
ВЕ Him o NER 
1096 197 1144 41 1185 62 
1097 6 1145 64 2166 116 
1038 1 1146 1 1187 18 
1999 103 1147 5 2283 229 
1100 219 1148 с 2189 205 
1202 251 1149 2 1150 o 
1102 31 aise 62 1191 126 
1103 45 1151 118 1192 225 
1104 25 1162 190 1193 24 
2105 12 1155 200 1194 211 
106 21 1154 17 


= 


ENTRIES FOR LOWER CASE SET 

за 804 зави ме, 
38 ee 112 8 120 72 1 o 
39 е ба 64 зе 100 100 E о 
40 0® 56 64 ба Єз 56 а 
42 04 4 52 76 76 5 e 
43 3 56 68 120 64 ба о 
43 ез 20 16 124 16 1 е 
44 ое 56 68 68 co 4 se 
45 о 64 64 58 100 66 66 о 
46 G16 ә 16 316 316 5 e 
47 оз ө 8 б в Е 45 
48 0 64 72 Зо 96 бо 7 © 
49 ө 48 16 16 16 16 56 Ө 
se ео 124 54 54 54 54 © 
51 оо 858 10068 $5 бв o 
sa ео 56 68 бё вз 56 о 
53 90 55 100 189 58 654 ба 
54 o0 52 76 76 S2 4 4 
зз во 88 100 64 64 64 о 
56 a0 56 64 45 З 112 Ө 
57 © 16 16 124 16 20 8 e 
56 o0 68 бв 58 55 56 о 
S9 оо 68 63 68 40 16 о 
50 0o 0 S84 64 84 54 20 о 
62 оо 65 40 16 40 65 ө 
62 ее бв 66 бе 5a 4 E 
вз oe 124 8 16 32 i24 @ 


Program 3. 


i 
- 


16514 33 s 
16515 esa2 1 3 
18515 64 15523 8 t] 
16517 54 16524 © л) 
5515 122 16525 9 a 
16519 42 16526 17 3 
16528 16 16527 © 4 
повен 


G. SA RNDO?E (RND® a" w) 2" Hh 


sosüe 
BAUE "DEEP THOUGH" 
S RAND USR 16514 
4 LET A=32374 
SPRINT CHRE 
PEEK (R-88 
5 POKE 32271, Pen 


(PEEK A+10) 
2177 
کے‎ 


; CHR$ 


Program 5. 


32374 
COMPUTER 


9690090800 
7 
О! 
x 
LI 
Е: 
D: 


2374 
(T PRINTED FROM T 


D QJ hM со 
б! 
78 


HIS L REPEATED UITH C 
HARACTERS OF INCREASING HEIGHT O 
HUY. -EOITED AT 42 CHARACTERS PER 


ME. 
190 Leniwr 
110 NE: E 


Program 6. 
i LET D-38274 
LET Н=5Э2б6 
3 cer 9252358 
28 FOR =з го Эв STEP 3 
вә GOSUB , 


" IF 
REM“ 
INE EDIT FOR LARGE т 
IF х= EN RAND USR AL 
A TEST PRINT 
REN ABEDEFGHIUKLHNOPORSTUUL 


$e NEXT x 


RETURN 


Character-generating program entries for 
lowercase set Diagram. 


10 FOR A=1 TO 10 
20 CLS 
se INL CHARACTER CODE “jA 
zo 1 TO 
se I ea 
бе LET 
70 INPUT бж 
30 IF Bs-"O" THEN GOTO 130 
$e if CEN PROS THEN GOTO 70 
100 FOR С=1 
198 Let CZE+URL B8 (D) 2242 (9-0) 
120 NEXT D 
130 PRINT C 
120 LET 9$(8*A+5) -CHR$ C 
ise NEXT B 
4259 APRESS NZL FOR NEXT C 
ize 
зва THEN NEXT A 


BINARY 


DECIMAL 


09000000 o 
00100000 s2 
010108000 ва 
90200600 32 
0101020 54 
81001000 22 
00110100 52 
ecaooeo0 = а 


PRINTS AS быһе&®&К&&& 


THIS 


time I have provided a list of decimal values as 
an example. Choosing this alternative requires 
the following further modification to the 
program to: - 
60 INPUT С (replaces LET C=0) 
Delete lines 70 to 120 

The computer will prompt for the eight 
entries required for each character as given in 
the list provided. If you wish to fill up any of 
the remaining vacant spaces in the inverse set 
— not already occupied by the upper case set 
— the value for A in line 10 should lie between 


64 and 101, namely 64 less than the Code for 
the character as shown in the ZX-81 manual. 
For example, the inverse space, Code 128, 
becomes Code 64 for the purposes of this 
program. When writing text for LPrint, upper 
case letters are then obtained from the 
keyboard via the corresponding inverse 
character and lower case letters, numbers and 
punctuations via the normal characters. 

Try producing banner effects by creating 
characters rotated clockwise through 90 
degrees. а 
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Access 


MI TL 


GEORGE'S 


BOOKSELLERS SINCE 1847 


COMPUTER BOOK DEPARTMENT 
81 PARK STREET, BRISTOL BS1 5PF 
(Telephone: 0272 276602, extension 42 — ask for Jean Young) 
A BOOKSHOP ADVERTISING IN A COMPUTER MAGAZINE? 
NOT SO STRANGE WHEN YOU KNOW OF 
THE SERVICE WE PROVIDE FOR COMPUTER USERS! 


A stock of about 600 computer book titles on all aspects of computers and computing at 
all levels. We are constantly receiving new stock and most of the books which you see 


advertised are available from our shelves. 


A comprehensive catalogue (price, £2.00 plus 42p. post and packing) containing 
approximately 3,700 titles, any of which can be ordered. It is hoped to issue an updated 


version each year. 


Software for a variety of computers, including the BBC's own software. We should 
very shortly have the Acornsoft range of books and software. 
Computer magazines, a wide range obviously including this one! 


The Jupiter Ace and Sinclair ZX81 computers. 


The Memotech 16K Memopak. 
Much more to follow. 


YOU ARE ALWAYS WELCOME IN A BOOKSHOP 


ZX SPECTRUM HARDWARE 


24 line programmable Input/Output Port 


This new port has been designed ex 
clusively for the ZX Spectrum and 
utilises MOS technology to 
minimise bus loading 
The main features 
are 
e3x8bt 
ports 
€ Port mapped 
using IN and OUT 
commands 
€ 3 basic modes of operation 
€ Direct Bit Set/Reset capability 
® Outputs capable of sourcing 1 mA at 
1.5 volts 
€ Access via 3 x 16 pin DIL sockets and 28 way edge connector 
The port is available fully built together with a set of detailed instructions 
and suggested control applications. The port can either be used with our 
new Motherboard thus allowing a further card to be used, or with a 
Stackable connector. Either way, и means that Micro-Drives, Printers etc. 
will run happily with the port 


2X Spectrum РР! Port £16.50 
ZX 2 Slot Motherboard £16.95 
2X Stackable Connector £5.50 
The prices are inclusive of VAT but postage must be added at 70 pence for 
a single item (100 pence for 2 or more items) 

Please note that we shall continue to support the ZX81 and that we also 
offer a 16 bit port for the 81 based on ә Z80A PIO at £15.50 inc 


KEMPSTON ELECTRONICS 


60 Adamson Court, Hillgrounds Road, 
Kempston, Beds MK42 80Z 
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ZX81 Klik- Keyboard 


This is a full, forty key. moving 
keyboard which fits into the recess 
left after peeling off the existing 
touch-sensitive’ keypad. Con- 
sider the following advant- 
ages: 
€ Positive feedback from 

keys 

Fits onto the ZX81 

No trailing wires 

No special case needed 

Elegant design with two 

colour legends 
The fully built keyboard requires absolutely no soldering since two flexible 
connectors plug into the ZX81 sockets. Alternatively, the keyboard is. 
available as an easy to build kit аг a considerable saving. Other ZX81 
products available include a two-tone keyboard bleeper (fits inside the 
case) at £8.95 built, and a Repeat key kit at £3.95, Now available with 41 
keys. the extra key can be used to give a repeat or reset facility £26.50 
(built) £23.00 (kit) 


Your Name and Address 


© 


ااا 


Chequvs!P? O тае payaule 


KEMPSTON ELECTRONICS 


Please allow 21 days for delivery 


BASIC DICTIONARY 


This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 
used in popular machines, enabling you to work out your own machine's equivalent. A useful 
complement to our recent series on Basic dialect translation. 


BASIC DICTIONARY 


IF. . .GOSUB A multiple branching state- 
ment which will jump to the named sub- 
routine if the conditions following the IF 
are met. 

IF. . .GOT Used in PDP-8E Basic as an 
abbreviation for IF. . .GOTO. 

F. . .GOTO A multiple branching state- 
ment which will jump to the line named if 
the conditions following the IF are met. 

IF...LET A statement which assigns a 
value to a named variable if the conditions 
following the IF are met. 

IF. . .T Used in TRS-80 Level 1 Basic as an 
abbreviation for IF... THEN. 
F...THE Used in PDP-8E Basic as an 
abbreviation for IF. . . THEN. 

IF. . . THEN A conditional statement which 
is implemented only if the conditions 
following the IF are met. The statement 
following the THEN can be an assignment 
statement, or the address of a jump. Some 
computers allow operating statements such 
as END to follow the THEN, such as IF X 
= 0 THEN END. An ANSI standard 
Statement. 

IF. ..THEN...ELSE Some compilers 
allow one or more ELSE to follow the 
THEN statement. The statement follow- 
ing the ELSE will be processed only if the 
conditions following the IF are not met. 
This can be simulated by the use of nested 
IF...THEN statements — see Your 
Computer June 1982, page 44. 

IN. Used in TRS-80 Level 1 and Palo Alto 
Tiny Basic as an abbreviation for INPUT. 

IN# The command used by Apple II Basic 
to instruct the computer to address the 
peripheral designated by the argument. 

INKEYS Used by TRS-80 Level II to input 
a character direct from the keyboard 
without the use of Enter. The program 
does not halt to await a key stroke and if no 
key is depressed, it returns an empty string 
— ASCII code 0. If the program is to be 
halted to await the key entry the INKEY$ 
must be embedded in a waiting loop. 
Similar to the GET statement. 

INP This statement reads a decimal value 
from a port specified by the argument. An 
identical statement is used in PDP-8 Basic 
as an abbreviation for INPUT. 

INPUT A universally-used statement which 
causes the computer to halt and await key- 
board input usually outputting a ? prompt. 
The program will not continue until the 
Enter or Newline key is used. An ANSI 
standard statement. 

INPUTL A statement similar to INPUT, 
but the carriage return is supressed. 


INPUTLINE A BBC Basic statement, simi- 
lat to INPUT, which uses a new line for 
each item input. The item is taken and 
assigned as is including commas, quotes 
and leading spaces. 

INPUT A BBC Basic statement which 
reads data in internal format from a file and 
assigns it to the variables specified as the 
argument. 

INPUT # -x A statement which inputs a 
data unit from the port numbered x. 

INSTR A function which returns the position 
of a sub-string within a string. If the sub- 
string is not found a 0 is returned, for 
example: X = INSTR (A$,B$) will return 
2 if A$ = “T.EDWARDS” and B$ = 
“EDWARDS”. 

INT This function is used to round off 
numbers to their integer value. Numbers 
are always rounded down. Note that INT 
(-8.1) returns ~9. See also CINT. A 
standard ANSI statement. 

INVERSE This is an Apple II function 
which causes any text printed under it to 
be displayed as black letters on a white 
block. 


L 

L. Used as an abbreviation for the LIST 
command in a number of computers 
including Acorn, TRS-80 level 1, and Palo 
Alto Tiny Basic. 

LE An alternative sometimes encountered 
for “less than or equal to". 

LEFT А function used, sometimes with a $ 
appended, to isolate a specific number of 
characters starting at the left up to the 
number used for the second argument. The 
first argument being the string to be used. 
See also RIGHT $ and MID $. 

LEN A function which will return the length 
of the string indicated as its argument. 

LET The ANSI standard word to assign a 
value to a variable. For instance LET A = 
10 would assign the value 10 to the variable 
named A. Some computers such as the 
ZX-81 require it, but in most cases it is 
optional. Some programmers use it option- 
ally to flag the first use of a new variable. 

LGT A function which calculates the 
common logarithm of its argument. The 
argument must be greater than 0. A 
common logarithm to the base 10. 

LI Used as an abbreviation for LIST on 
TI-99/4 and other computers. 

LIN A statement which causes a printer to 
skip the number of lines specified in the 
argument before printing the next line. 


BASIC устуу 


LIS The PDP-8E abbreviation for LIST. 

LIST A command, also used as a statement, 
which causes each line of a resident pro- 
gramme to be printed in turn. Optional 
arguments cause only specific line numbers 
to be printed. 

LLIST A command, or statement, used in 
some machines which operates like the 
LIST command but outputs to a printer. 

LN A function which calculates the value of 
the natural logarithm of its argument. The 
argument must be greater than 0. A natural 
logarithm is the logarithm to the base е. 

LOAD A command, which can be used as a 
statement, to cause a program to be loaded 
into memory from a storage medium. 

LOG The ANSI standard word for the, 
function to calculate the natural logarithm 
of its argument. An alternative to LN. 

LOGE Another alternative to LN. 

LOG 10 An alternative word with the 
same meaning as LGT. 

LPPRINT A command and statement 
similar to PRINT — see PRINT — which 
causes the printout to appear on the printer. 

LT An alternative used on some computers 
for “less than”. 


M 


M. Used as an abbreviation for the MEM 
function in Microsoft Basic level 1. It can 
be a command function or statement. 

MAN An unusual command from the Apple 
II set which allows manual insertion of 
program line numbers. Not used in 
programs. 

MAT A prefix to a statement to indicate 
that a matrix is to be operated on by the 
next statement. For example, MAT 
INPUT will cause the processor to pause 
awaiting the inputting of a complete 
matrix. The matrix dimensions will have 
been previously assigned with a DIM 
statement. Other matrix statements are 
MAT PRINT and MAT READ. 

MEM A command or statement which 
returns the number of bytes of memory 
remaining unused when it is called. An 
equivalent command to FREE (0). 

MID $ A function which isolates a sub- 
string from within a previously defined 
string. The first argument is the target 
string or string name, the second argument 
is the start position, and the third argument 
the length of the substring. For example 
MID $("PRINT", 3, 2) would return 
“IN”, Some compilers do not have the 
final $ character in the function. я 
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Table 1. 
2 179 115 AD: е l- 
= 14193114 acc A L 
Е 4543115 foec i 
2 i27]31:15] cs A а 
= 12942117 Jaco н C 
? 23 S225 Lo E е 
T 117 PES Lo t 
2 as $312 tn Е я 
RND 64 051518 ip в B 
Br se [61559 co в о 
F 43 B125 foec HL 
* 25 iss FRIA 
3 31 Ei25 Penn 
È 55 Beige [scr 
2 se 51271 co o р 
2 69 [1289 Lo а L 
2 is _ $5129 f RRCA 
2) 10995150 f Lo 1 р 
E as ki32 foEc HL 
2 88 Biss] co ан 
" 45 $5135 [otc c 
2 se Bis] 15 E o 
у зэ 82155 фокс sp 
? 26 iə f co С n 
? 69 127 f ір в L 
Н 13 [iss oec c 
? 82 51590 io 56 c 
2 зе iso f vo Е © 
? 77 141 f LO c L 
+ гї їз foec р 
2 iĝe 145 f co L р 
s 1 144 | LD Be Saa 
E ёе {5145 
5 Ei 146 


FOR PRACTICAL purposes, decoding. the 
ZX-81 ROM gives the average user a list of 
symbols and numerals which provide a level of 
understanding little different from the original 
mass of numerical output. The resultant list- 
ings from the disassembler published in July’s 
Your Computer unlock the power of the ROM, 
enabling machine-code programmers to use 
sections of code within their own programs. 
This should help you a little further along. 

The value of a disassembler is significant 
only if you сап use segments of the code 
within your own programs. 

A further brakdown of the ROM routines 
is required to/discover where each machine- 
code block begins. T have continued the theme 


re of producing Basic equivalents to the machine 
DISPLACEMENT TABLE iliari: 
PEN ІМ ропе RoBEEEE| | code to preserve a degree of familiarity for 
= ind m those whose machine-code experiénce is 
| e 2115 2 nes 
2 2112 Sten limited. 
з 3118 3842 From Address 3113 to 3143 is a list of э 
а 1 2 А : = 
5 3115 $192 pointers — table 1. Address 3113 is taken as | sidered and the address of the machine code 
$ 3228 z215 the starting point and the contents of the | for that command in ROM. The commands 
5 3122 5155 address аге added to the address to provide а | start at code 225 — LPrint, which is defined in 
ii 3251 5129 pointer to another address. Figure 4 demon- | ROM as command 0 up to code 255 (copy), 
їз 3188 518% | | strates this function provided by the Basic | which is defined in ROM as command 30. 
24. азат жааз program in figure 3. Therefore if we follow LPrint through, we see 
as LL 3265 The result is an address which further | that it is defined as command 0 and points to 
13 3233 Fei points to the class of command being con- | address 3113 + 139 = 3252. 
se 3133 3178 
21 3134 3224 
22 3135 5194 Figure 1. 
23 3136 3212 E 
Е 3137 EC £5 © 6 a 2 гез 
25 3136 3151 2 = 146 42204 f sus 
26 3139 КЕЕН а 129 а € pes ees tbe C o 
27 side 3230 1 14 c 6 = 5 её. 
28 3143 5215 > & ? 108 {52027 Gp dk gu 
29 3142 3183 THEN 222 я 5 14 Баг co c 5 
20 LPRINT ^" PSN IN DISPLR LS 5 i Bis =й 2921 10 m s 
CEMENT TABLE me t = 3 511 frie вс 
р! TABLE ADDRESS + & B e 1 EI Bib БЕС B 
e PLOT 246 213 OR г 
S = ij 5e З 5 215 [wor 
: z © 
TÊ EE Tue E ? fea ete {CE ан 
113+ (PEEK (Aes 2” 222 is EE : FU р aede cas 
Et] STOP e и 154 45219 &55с а г 
кж 216 c 2e 220 fine o 
14 © 4 2 221 NOP 
А a Е 42 222 B Co HL (15486: 
E 8° B гәз > &° Biz: 
Figure 4, то Bes B 2s 2253 р а Ge 
PSN IN DISPLACEMENT TABLE Ei zo. cde SF 2 ЕБИНЕ 
TABLE ADDRESS ADDRESS iss 1?8 с = 175 22s хов а 
is {5179 © T ii [5229 [oec ес 
е 5133 139 3252 ж 4 172 B E & ese Сб B 26 
1 3114 121 5255 ° ї?© 26 231 
2 3235 +5 3ice І 46 176 ы 24 5 H 2528 Lo в e 
з 3116 127 3243 1 12 Bin H 533 
4 3117 129 3945 5 s 178 в в 175 234 хов я 
5 3118 19 IEEE ANT 207 {5175 f RSTS > 11 85255 PoEc вс 
5 азаа = 1s 1e iso | io а mæ 3 235 {нор 
z 3120 pE за Ы 1 151 вс $9648 14 237 { LD с 12 
$ 3121 64 3185 H 555 i 14 Bese 
э Ee Bs IER отч 232 Б їёз = & 233 р в e 
ie 3123 as 31668 3 isa eos Н 340 
ii 3124 za araz 2 5 м Se 24i f ip (is) A 
12 3125 31 3156 3 а Ht вс 2 is 245 
13 3126 55 3161 = Зе ING D S [3 545 
ДА. Баа = LUZ H 5 DEC В E аз B244 foec HL 
15 aes == LU ? ies LS Cp 2 15 83245 f RRCA 
is 31298 15 mae + 13 DEC С e 246 NOP 
A iim шо se E SEC LL 7 & БЕРШ m 
is 3132 58 3200 2 395 eu pii ? a> Bets HRS 
2e 3133 45 3178 = S 2 Tos E:25e EBE BB 
21 3134 E 2224 = ios ES 3 $21 | Ex AF AF 
22 313: ss 3194 Ti 3 Г s Sec foro B 
23 3138 76 3212 = i Acs Ses [5255 
24 3137 6s 206 K is > E те 2 
25 3136 13 3151 5 = á ES ÉINC ec 
26 3139 52 3221 E Lo B ге с Za Ss NG L 
Z сш = 389 | | 5 аа В HE [е 
= 3142 25 КЕСЕ = to в e CLEAR 253 #2255 


92 YOUR COMPUTER, JANUARY 1983 


THE 


Okay, so you can 
decode your ROM. 
But where does it 
get you? In this 
article, David 
Horne looks at 
practical 
applications. 


Figure 1 shows the contents; address 3252 
and that which follows. The first address 
contents give the class of command; these are 
found in table 2 which commences with class 0 
at address 3350. The class determines the attri- 
butes of the commands and also whether there 
should be a separator or not: 

POKE A, B 
A and B are attributes, the comma is the 
separator. 

If the class is 0 or 5, then the next address 
contains the address of the routine in ROM. 
Otherwise further attributes or separators 
follow, until a class 0 or 5 is reached. 

Figure 1 gives an initial breakdown of the 
first three parts of ROM command tables. You 
can decode the remainder if you wish; the 
same technique is used to unravel the class 
tables. 

Where does this lead us? You can call the 
Basic class 0 commands from within your own 
machine-code programs. 

201 105 8 Call 2153 
will copy the screen to printer, 
Call 3883 will set slow mode 
Call 3875 will set fast mode 
there are others; what can you do with them? 

Figure 5 gives the Basic program for 
decoding this particular table and figure 6 the 
unravelled response. 

As I said, the Basic programs are simpli- 
fications and really only pick out the essentials 
of the machine code. Figure 2 gives the ROM 
table decoder; if you followed the series on 
machine code, neglecting the RS32 and RS24, 
it should start to make sense. 

The Spectrum tables are decoded in a 
similar manner, but in order not to fill the 
magazine with machine-code listings of the 
ROM, I have just presented the final decoded 
tables, figures 7 and 9, and the Basic programs 
for decoding the Spectrum ROM table 
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Class Sep 


POPES 
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SAVE 
RANDOMIZE 
IF 


690006009rQnD9GPeOr qe 


+ 


ж жжжаж 


NOON 
quedan 
PROP DOORN 
PeROUE N 


7759 
THEN 


FOR 316728 
LET хаха 


P 
LET с=с+1 

IF PEEK С=@ THEN GO TO 

ДЕ PEEK c-5 THEN PRINT Тав 


Go TO 
BRINT неф PEEK 


юолсо e nee QU QOO OH LU DGS 9 (9 QUT 


ез. 
figures 8 and 10. a 


DOM аи 
fg лоо 


Qe DHOP 


M OP че $50 © QU 


LET с=с+1: 
s 


677 
E $116 THEN СОР 


хра 
En BI8-6522. PRINT CHR$ b; 


E 
PEEK 
PEEK T7. fon PEEK с=їз TH 


€=5 OR PEEK с=1 


MEE Fab 24;PEEK (c+1) +256) 


є 
PRINT TAB 12;: © 


“Command Class sep 


Р 
© 


0 
'G fore (omia CHCA COND 


iQG669nmox66896G89! 
ez от 
Д9 64-Imdodan 


но 


R PEEK C=6 OR 
12е 
PEEK (C+1) +256 


OR PEEK C-5 THE 
6; CHR$ PEEK С 
THEN LET C=C+1 


Address” 
о 7180 


-7169; TAB 18;С 


THE WORKING 
SPECTRUM 


AND PROGRAMS 
By David Lawrence 


The Working Spectrum is based on a collection of solid, sophisti- 
cated programs in areas such as data storage, finance, calculation, 
graphics, household management and education. 


There is also a chapter of utility routines including a Basic renumber- 
ing program which can handle GOTOs and GOSUBs. 


Each of the programs is explained in detail, line by line. And each of 
the programs is built up out of general purpose subroutines and 
modules which, once understood, can form the basis of any other 
programs you need to write. 


Advanced programming techniques spring out of the discussions 
explaining each subroutine. The result is not only to advance your 
programming skills but also to leave you with a wide range of practical 
applications programs which might otherwise only be available to 
those prepared to buy cassettes or those capable of writing substantial 
programs for themselves. 


Expert or novice — whatever your experience, you will find this the 
most useful and valuable book for the Spectrum. 


Buy from us with confidence 
Full money-back guarantee on all our products 


"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business!” 
G.S. Yorks 


"| must congratulate you not only on the quality of your 
goods but also on your excellent service.” G.W. Solihull 


Quality software 
ZX 81 Spectrum BBC Vic-20 


GAMES CASSETTES 


281 (16K) SUPER INVADERS tass 
On-screen league tables, animated instructions. Game in machine code — “excelent 
осе of the two best . . . deservedly popular” (Pop. Comp. Weekly) "Great gamel 


5F Gos 
ZXBY (16K) LYNCHMOB. £4.95 
Exciting word game. 2-6 players. Excellent tor the family. Great fun, educational tool 
Animation, on-screen Scoring. Superb Xmas present. 
Spectrum (18K) LYNCHM( £6.50 
As for ZXBY but with added excitement of colour, sound and hi-res animation. 

ERS “n 


The popular gobbler game. Hi-res, colour, sound. 


ZX81 (1K) GRAPHICS STARTER PACK. [rj 
Four 1K Graphics programs on cassette with 12 pp. explanatory manual 

XR (16K) MULTIGRAPHICS: 

А user-friendly package of procedures giving you full con 
functions to compose designs, drawings, advorts etc, Incorporates advanced sketchpad. 
3 sizes of text (including power case), animation. printer output. SAVE баруз етс. 
Businessman use it to advertise at point-of-sale. 20 рр Manual. 

Spectrum (48K) SPECTROGRAPMICS. £6.90 
Another superb user-friendly graphics program — hires and lo-res sketchpads, mutisize 
text, ets. ete 

ZXM 1K STATISTICS £4.00 
SD, variance, correlation, regression, £ and F tests, B pp Manual includes listings, 


пз etc 
Spectrum (48K) STATISTICS (price includes maintenance) £9.90 
Mean, SD, variance, correlation, regression, t tests Hives graph displays, data 


£6.90 
‘of the 2081 graphics 


mansoulation procedures. 
EPHEMERIS 2X8) (16K), £650 — Spectrum (16K, 48K) GEJ 
interested in heavenly bodies? input date, time and your position, Ephemeris computes 
altitude, azimuth, phase etc. etc. for sun, moon and planets 


16K RAM pack  Memotech Memopak 16 £28.50 


Send s.» e. for detis of our products 
Alt inclusive prices. Fest Class retum-of-post mai in U.K 
European customers add 30p per item: 70р Worldwide (Air Mail] 
Avošabie by mad order or from leading computer stores, Trade enquiries welcome, 


A LIBRARY OF PRACTICAL SUBROUTINES 


THE WORKING 


SPECTRUM 


A LIBRARY OF PRACTICAL 
SUBROUTINES AND PROGRAMS 


Please send me a copy of The Working Spectrum 
1 enclose a cheque/postal order for £5.95. 

Name. 

Address 


Signod 
Please make your cheques payable to Sunshine Books. 


Please send your order to The Working Spectrum, Sunshine | 
Books, Hobhouse Court, 19 Whitcomb Street, London WC2 | 


E THE PROGRAM THAT 
YOUR ZX SPECTRUM HAS 
BEEN WAITING FOR! 


/ 


Draw complex 3-dimensional objects, View them after rota- 
tion in any or all of 3 dimensions 
Features 

1) Rotation in 3 dimensions about a single point 

2) Rotation about a line between two points 

3) Generation of stereo pairs. 

4) View from one point towards another point. 


Objects can be stored separately on tape and copied to the ZX 
printer. 
Written in BASIC for you to modify to your own require: 
ments. 
Ideal for computer modelling, molecular modelling, CAD etc. 


Viewpoint - with full instruction and examples 
£6.50 


Just starting to write machine code programs? The ideal as 
sembler for beginners is Ultraviolet. Look at the facilities that it 
offers 
Works entirely in decimal (no hex problems); all Z80 in 
structions correctly assembled; supports the pseudo. 
instructions EQU, ORG (multiple ORGs allowed), DEFB, DEFW. 
and DEFS; code can be assembled at one location and then re 
located; allows alphanumeric labels of any length; full listings 
of assembled code and mnemonics can be output to the 
printer; full error trapping with faulty instruction clearly indi- 
cated; comments can be included in the source file. 
omplement to Ultraviolet is Infrared - an easy-to 
embler. 
So now there is no need to be intimidated by machine code 
with Ultravi Infrared it's child's play! Buy them from 
the machine c pecialists - ACS Software 


ULTRAVIOLET - £7.50 INFRARED - £6.75 


All our Spe 
models. Ple 


m prograr n both 16K and 48K 
send sae for 2Х81 programs. 


Dept. YC, 36 Fernwood, Marpie Bridge, AR 
STOCKPORT, Cheshire SK6 5BE, ENGLAND. / Ҹ ACS SOFTWARE 7. lidgell Crescent 
A / M Roundhay. 
Бе! doe Jz ESN Roundhay EN 
= Зо сүл шше сс тл à 
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INSTANT IMAGE TRANSFER TO ZX SPECTRUM 
RD DIGITAL TRACER £49.95 us high resolution colour graphics of The ZX 


ectrum permit accurate presentation of complex 
or irregular images — maps, technical drawings, 
even personalities. But entering individual co- 
ordinates for unusual shapes can be tedious and 
time-consuming. 

The new RD DIGITAL TRACER cuts out much 
tedious plotting. It provides instant transfer from 
original to display file — for screen display in 
colour, ZX printer printout, or retention on cassette. 

The RD DIGITAL TRACER is of immense benefit 
in many fields — for geographers and weathermen, 
for engineers, architects and technicians, even for 
budding Leonardos! Designed for use with the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high-resolution 


(unretouched E 2 5 А 
н) colour graphics cannot be obtained on this machine. 


- The RD DiGITAL TRACER is available only 


from RD Laboratories. The price of £49.95 includes 
P & P and VAT. Send your cheque now for delivery 
Nanisme 7 E in 28 days. (Cheques payable to "RD Laboratories".) 
niece NM las M cee ч MS The RD DIGITAL TRACER is supplied with tracing 
Tek : 25 IES ЧАК sheet, software cassette, and full instructions on 
Send to: RD Laboratories, Dept. YCJ, 5 Kennedy Road, Dane End, use. 
Ware, Herts. SG12 OLU 
RD Laboratories’ policy is to bring sophisticated computer techniques to low-cost Ex R D Laboratories 
computing. RD Laboratories therefore maintain the right to amend specifications - T 

5 


at short notice. Please send stamp for further details of the RD DIGITAL Kennedy Road, Dane End, Were, Негев. SG12 OLU 
TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and cosao» 84380 
control 


Please send me ARA RD DIGITAL TRACER(S) at 
£49.95 each. I enclose payment of £ 


MAIL ORDER ONLY 
mm 


software = 


MAIL ORDER LIST SEND LARGE S.A.E. 


7 


Special Christmas 
offers on SHARP pocket computers 


CE150 4 colour printer 
CE151 4K Ram... 

CE155 8K Ram... 

NEW CE159 8K Ram 

with 5 year battery .... 
CE153 Software panel 

NEW CE152 Computer 
cassette recorder 

NEW СЕ158 RS232 Interface 


CHARACTER DEFINER 


CARRICKFERGUS, Co. ANTRIM BT38 7PJ 
* 'A very nice VDU23 character definition 


ELECTRONICS APPLIED, 
program’ — Computer Users Club (GB). 
* Shows both magnified and true size 


4, DROMORE ROAD, 
* Easy to use and check performed on all 


* Ай other definable characters can be 


called up tor display. 


characters as thoy are 
les, sent by first class post 


lion quicker and more accurate. 


i 
H 
H4 


А 
$ 
& 


з 
i 
Н 
Ч 
ü 


l 
NEW World Exclusive PC1500 Software 
from GEMINI 
Silicon Notebook £19.95 
Executive suite £29.95 


ENVELOPE DEFINER 
* Excellent use made of graphi 
and colour to display pitch 


* Dalabase containing 
onwel 
ex 


* Example graphs and step by step 
prompts allow easy defining of your own 


COMPATIBLE 
these programs will make their 


the BBC Micro. Even if you 


New FREE pocket brochure. Trade enquiries welcome anytime: 
ELKAN ELECTRONICS (Dept YC2) 


FREEPOST, 28 Bury New Road, Prestwich, Manchester M25 6LZ or telephone 
061-798-7613 (24 hr. service). See full list on Prestel 258-2022 


We specialise in pockets! 
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YOU MAY not be aware that there were several 
earlier electrical methods of sending messages 
that were largely superseded and made 
obsolete by the Morse code. These other 
methods were parallel channels of communi- 
cation in that they required several wires. A 
piece of information was transmitted by 
setting each of the wires on or off at the same 
time. The first practical telegraph system was 
invented in 1837 by Sir Charles Wheatstone 
and W F Cooke and it was known as the Five 
Needle System. Five wires were required for 
signalling, and either the earth or a sixth to 
complete the circuit. 

Clearly, systems that needed several wires to 
connect one station with another were no 
match for a serial method in which two wires 
could carry a message by sending the elements 
of a piece of information one after another. 
And so the Morse code triumphed. It was the 
universal standard means of long distance 
communication between humans for many 
years and is still used widely in both commer- 
cial and amateur radio transmission. Morse 
code allows two way communication between 
people who cannot speak the same language 
and has been used for the automatic trans- 
mission of data from devices such as weather 
balloons as well as the transmission of free 
text. 

Another serial system was developed in | 
1874 and used for machine- to-machine com- 
munication. The Baudot code has five bits that 
make up each piece of information and telexes 
and teleprinters still send and receive inform- 
ation using an internationally-approved 
version of the 19th century Baudot code. 

This article concerns two standard computer 
methods of communication. The first is a 
widely-used serial interface — the RS-232, 
which is slowly being upgraded to the RS-432. 
"The second is the ubiquitous Centronics inter- 
face. Both are almost universal interfaces on 
hundreds of thousands of domestic and com- 
mercial computers. 


PCHAR PHP 
PHA 
STA $ВРЕ1 
PCR1 LDA $ВРЕО 
AND #4 
ВЕО PCRZ 
LDA $BFED 
AND #2 
BEQ РСВ1 
PLA 
PLP 
RTS 
PCRZ LDX 8 ; // | Printer error 
JMP ERROR 
V2POP PHP 
PHA 
LDA #0 
STA $BFE3 
LDA #$ЕЕ 
STA  $BFE3 
LDA # $A 
STA  $BFEC 
LDA * $7F 
STA $BFEE 
LDA $ВРЕО 
AND #4 
BNE  V21 
LDX #8 ; /// Printer error 
JMP  ERROI 
№21 РІА 
РІР 
RTS 
Figure 4. Program to set up a VIA. 
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CONTROL 


Rather than confuse the issue by looking 
into the entrails of a complex micro, I intend 
to base a simple Centronics interface on the 
Microprofessor computer. The MPF-I com- 
puter is a good testbed for small programs of 
this sort and, like all computers, its value is 
increased greatly when it has the ability to 
produce hard copy by printing data and results 
on paper. 

The ideas in this article apply to most micro- 
computers. The Acorn Atom has a VIA chip. 
that can be used to acquire information from 
the real world by connecting analogue to 
digital converters or on/off switches to single 
bits, just as easily as it is used to drive a 
printer. If your micro does not have a Parallel 
Input/Output — PI/O — or Versatile Interface 
Adaptor — VIA — chip on the basic board it 
will almost certainly have a bus offering all the 
connections to the central processor unit — 
CPU — that you need to wire up a parallel 
port. 

The Jupiter Ace falls into this class. 
Although the programs in this, and the sub- 
sequent article, will be in assembly language 
there is no reason why the few values that have 
to be set for either chip cannot be Poked into 
place with Basic. By doing this with the Oric, 
for example, you will be able to use the second 
timer for timing parts of games or to set up the 
machine as a frequency counter. 

What is an interface? There are five 
elements of a complete interface specification 
for connections between two pieces of elect- 
ronic equipment. 

‘First, the mechanical connectors — the 
design of things like the diameter and shape of 
the pins and the plug retainers. 

Second, the electrical design, the voltage 
levels on each pin, for example, and the per- 
missible capacitance in the line. 

"Third, the functions of devices connected to 
the interface. The IEEE 488 interface classifies 
devices as “talkers”, "listeners", or ‘‘con- 
trollers”. 

The fourth interface specification element 
concerns the communications protocol, which 
is an agreement that certain codes sent along 
the interface will be treated in the same way by 
all the devices that may be connected to the 
interface. 


Fifth comes a higher level protocol which | 


defines the use made of information by each 
machine. High-level protocols are necessary, 
for example, to route messages and ensure 
privacy. 

Both the RS-232 interface and the Centronics 
parallel interface contain parts of both one and 
two in the list. Pin connections for versions of 
both interfaces are set out in figure 1. It is sur- 
prising that a "serial" interface should have 
almost as many connections as a parallel one, 
but the protocol for the RS-232 interface 
allows for a number of wired control functions 
as well as the transmission of data in both 
directions at once. Remember that the differ- 
ence between serial and parallel is that inform- 
ation is transmitted down an RS-232 link one 
bit at a time, while the Centronics interface 


STAN 
FOR 


The RS-232 and the 
Centronics interfaces are 
two standard computer 
communication methods. 
John Dawson puts your 
micro in touch with reality. 


used in the Epson MX-80F/T and other printers 
carries eight bits at a time along the data bus — 
data I to 8. Many RS-232 connections can be 
made successfully using only four wires — a 
small selection from the total. 

There are almost as many varieties of the 
RS-232 interface as there are equipment 
manufacturers. If a salesman ever offers you a 
"standard" RS-232 link, just make sure it 
works before you buy and do not expect to be 
able to connect the printer, or whatever peri- 
pheral device it is, to another machine without 
doing some rewiring. 

You can set up a non-standard or standard 
serial link using the cassette port and your 
own software. I hope to do this in future, 
modelling the Computer Users’ Tape System 
— CUTS — in software on the MPF-I and 
connecting this machine to an RML-380Z. 

At present, though, I want to print out 
machine-code listings of fundamental sub- 
routines to extend the MPF-I monitor capab- 
ilities. The basic MPF-I has a socket for a PI/O 
chip. The PI/O is a Zilog Z-80 range product 
that is matched by 6502 manufacturers with 
the 6522 Versatile Interface Adaptor. The 
main difference between the systems into 
which the chips fit is the memory-mapped 
approach taken by the 6502 as against the I/O 
port system used by the Z-80. 

In the 6502 architecture, peripheral devices 


| are treated simply as memory locations to 


which data can be sent and from which inform- 
ation can be read. The Z-80 uses the lower 
eight bits of the address bus to identify up to 
255 ports for data I/O purposes. The 6502 
CPU has no separate IORQ and MREQ lines. 

Each PIO or PIA/VIA is essentially similar 
to any other. The purpose of the chip is to act 
as a multiport input/output device in which a 
port is simply a set of eight wires carrying a 
signal in parallel — an eight-wire needle 
system — Sir Charles would have been proud! 
In addition to the eight data bits the PI/O chip 
must have a way of agreeing with the peri- 
pheral device that a transfer of data has taken. 
place. This is done by “handshaking”, a 
process in which data is placed on the output 
of the PIO and one of the control lines is used 
as a strobe, which means that it can be made to 


ARD INTERFACES 


output a pulse when the information on the 
data lines is stable and ready to be transferred 
to the receiving device. 

Following this the data is left on the output 
port until the receiving device sends a signal 
along the other control line for that port to say 
that it has the data safely on board. 

Block diagrams for the two chips are set out 
in Figures 2 and 3. In addition to acting as two 
eight-bit latched I/O ports the 6522 also con- 


КЕЕ 
Signal | Return Direc- 
Bin | Pin Signal | Чоп Description 
Strobe pulse to read data in. A 
width must be more than 0.биз. at 
receiving terminal- 
1 19 STROBE In | The signal level is normally 
h”; read-in of data is 
formed at the “Low” level of 
this signal, 
ADS DATA1 In 
3 21 DATA2 In 
4 2 DATA3 COE] ы ЕРЕ 
5 23 DATA 4 In | information of [3 first and дмт 
its of paral ta а 
ara, 8 24 DATAE In | Each signal is at "High" level 
ни 7 25 ОАТА6 In Ми ема is logical 
8 26 DATA7 а роса 
= 9 27 ОАТАВ In 
Around Sus. pulse. “Low” 
10 28 ACKNLG Out | indicates that data has been 
received and that the printer is 
" | axe рї other да! 
E - اماب‎ 
К : а | 
E mem | meu Ss cannot receive data. The 
E our signal becomes “High” in the 
са access following cases: 
es сте n 29 BUSY Out | 1. Pe] ды КУ 
" ri rinting operation 
E 5 mn OPPCINE sete 
4. During printer error status 
5 2 А "High" signal indicates that the 
Figure 2. Block diagram of 6522. 12 30 PE Out printer is out of paper. 
This signal indicates that the 
8 a het Out | printer is in the selected state. 
With this signal being at “Low” 
level, the paper is automatically 
e fed one line after print 
5 14 - AUTO In | The signal level can be fixed to 
DATA gd 3 [Гу DATA FEED XT "Low" with DIP SW pin 2-3 
sus Е) ол provided on the control circuit 
° rd. 
15 = NC Not used. 
16 = f ov Logic GND level. 
PORT | Printer chassis GND. 
A In the printer, the chassis GND 
DATA| 17 —  |CHASSIS-GNI = | and the logic GND are isolated 
iN | from each other. 
18 — NC - Not used. x 
ема 19030| — GND — | Twisted-pairreturn signal GNDlevel. 
READY 
AND [ГчАмознаке } When the level of this signal 
кык. CONTROL STROBE becomes "Low", the mu 
controller is reset to its initial stato 
and the print buffer is cleared 
31 - INIT in | This signal is normally at “High” 
ام‎ level, and its pulse width must be 
more than tius. at the receiving 
NT. з DATA terminal 
INTERRUPT 
Nm Sal The level of this signal becomes 
Low" when the printer is in — 
32 - ERROR Out | 1. Paper End state. 
. Off-Line state. 
3. Error state. 
Port 33 - GND = | Sameaswith pin numbers 1910 30. 
б 
А 34 = NC — | Not used. 
м 35 - = — | Pulled up to +5V through 4.7K2 
resistance. 
Data entry to the printer is possible 
READY only when the level of e signal 
STROBE 36 - SLCT IN In | is "Low". Internal fixing can 
carried out with DIP SW 1-8. The 
condition at the time of shipment 
isset "Low" for this signal. 
+s cm 
Figure 3. 2-80 PI/O block diagram. Figure 1. Centronics interface on MX-80. 


tains two very useful counter timers. On the 
Microprofessor computer board the hardware 
timers are provided by a counter timer circuit 
— CTC — chip. 

А simple but adequate Centronics interface 
can be established using only the Data, Busy, 
Acknowledge, and Strobe lines — the Acorn 
Atom is an example and the Nascom 1 com- 
puter interface was even simpler, omitting to 
take account of the Acknowledge signal from 


the printer to say that the data had been 
received, and using the Busy signal alone. 

Figure 4 illustrates a working program — 
V2POP — to set up a VIA on the Tangerine 
computer as a parallel output for a Centronics 
printer interface and another subroutine — 
PChar — which prints a character. The 
memory map values — $Bfe3 and so on — are 
specific to the Tangerine and will require 
alteration for your own system. 
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2. 


os. Your hands will sweat. Your 
Your oxygen might run out. And you're 
em A 

| p" pog sS 


will beat faster. | 
only sitting in an armchair 


At seventy fath 
comes from y 
sing enemy fleet 
re above, drop 
Buth 
aloe isthe sea bed? You could attack. But 
how many torpedo: 
isn't it dang 


Submarine Commander, 12 K ROM. 
Cartridge. 3 screen modes: map, sonar 
and periscope 9 skill levels. Control 
Fuel. Damage indicators. Speed. 
Compass Bearing, Depth Gauge. 
Battery Charge. Oxygen. Hydrophone: 
Engine Noise, Attitude. Clock Depth 
below keet Torpedos Tonnage Sunk 


er is 
эте computer games 
MI, for use with Atari 
0 orComm 
‘Jumbo Jet Pilot its 
simulator than a game. 


But our programs a 


And whilst budding B 
the VIC Mus > 


atures from 
provide. Now, 
are you sitting comfortably? 


MEJ The world's greatest TV games. 


PROGRAMS FOR ATAPI 400/800 (Trademark of Aiari ic except where died 
VIC 20 (Trademark of Commodore International) 


of Le 
and all 


i T 
+ % 
OTHER-WORLDLY SOLE SOFTEK, лт Down ro EanrH PRICES 


Imagine a program which instantly converts 

SPECTRUM BASIC into Machine Code, and transforms 
the SPECTRUM into a micro up 

to 100 times faster than a BBC Model B... 


з 48K ZX SPECTRUM 


COMPILER 


£1 4.95 inc 


METEOROIDS COMPILER 48K 3D MAZENTURE 


This version has been hailed the A maze program and adventure in 
best: 3 sizes of meteoroids, saucer, ршн aie (COMPILER) опе. Amazing ‘monster chase’ 
Tale e. bees animation and more than a hint of 


EE and dragons. 48K only, 
£5.95, 


Һурегѕра‹ 

‘arcade’ sounds and full colour. р THE 
Works with Joysticks (from us at 4 

£19.50). Only £4.95 inc (16K or л ü 2 ZOLAN ADVENTURE 
4 


8K) ompiler does is almost magical. it turns A full adventure crammed into 16K! 


'ctrum BASIC into a machine со Quite astounding how extensive and 
equivalent. SUPER C is child's play to use-simply ty a ngaging this program is. £4.95. 
program as usual (or load from tape) an 
SUPER C turns it inst 0 a Super fast machine code 

SOFTIME ion. It will compile virtually any Spectrum BASIC Please rush те... 
Amazing piece of machine code ement, plus a few features not available to you u: t Ая е JAS 
programming-produces a extra thought will be required for strings and floa! oi Mr/Mrs . 
CS ESSERE SY on There is по program you can write in BASIC which cannot Бе Address . . 

гееп all the time-even when i ; k i a Te oin NS : 

running/writing another program! К По аја string 
Has alarm facility For 16K or 48K, fof a nominal cost. With SUPER € your Spectrum wi or for INSTANT CREDIT CARD order 
only £3.95 faster than with either FORTH or PASCAL-and no new 7 days a week phone: 01-930 9232. 
SOFTEK SPECTRUM SOFTWARE languai о learn! SUPER C come: lete with extensive Send cheques or POs to: 


documentation, a manual written by Tim Lang: 
programs, and all boxed in a professional library case. L 329 Croxted Road, London 


s 
than half the price of a compiler for any comparable micro, SE24. Tel: 01-674 4572 
£14.95 inc. SOFTEK, SPECTRUM SOFTWARE 


RESPONSE FRAME. 


Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them “Response 


Frame". 
BREAK-IN 


1 am a ZX-81 owner, and have 
a collection of software for my 
machine. А few of these pro- 
grams consist entirely of 
machine code, which makes it 
impossible to break into the pro- 
gram. Can you suggest any way 
in which I can break into this 
Kind of program so it can be 
saved on to another tape? 
Bradd France, 
Handsworth, Birmingham. 
ONE OF THE reasons the tape cannot 
be broken into is to stop tape-copy- 
ing. Copying a program to give to 
someone else is, in effect, stealing 
the program, and depriving the pro- 
grammer and the manufacturer of 
the tape their rightful royalties. 
Even though routines do exist to 
break into machine-code tapes, it 
would be highly irresponsible for us. 
to publish them. 


ZERO SET 


have a Video Genie. I have 
found out that by using Goto a 
line number, rather than Run, I 
сап execute а program over and 
over again from different points, 
but still have the variables in the 
program from a previous 
execution. However, by 
inserting or deleting lines, all 
variables are set to zero. Is there. 
any way to get around this? 
G Kowalczyk, 
London №. 
UNFORTUNATELY, there is no simple 
way to get the variables to retain 
their value after an edit. When you 
change the length of the program, it 
could overwrite the variables storey 
so to avoid error, the Genie does а 
Clear every time Edit is used. 


CAREER CHOICE 


Our son, who will shortly be 
13, is considering purchasing his 
first computer. He favours the 
ZX Spectrum. He will be taking 
Computer Studies at a later date 
at school, and is considering 
becoming a programmer. 

In your opinion, would this be 
а good choice of computer for 
him? 


Mrs Y Smith, 
Tolleshunt 


THERE 15 PROBABLY not а single 
computer on the market in the under 
£400 range which would not be 
worth getting. Even the ZX-81 can 
take a person a long way into the 
field of computing. The only real 
problem facing the Spectrum has 
been the long delivery delays. If you 


want a computer tomorrow, you can 
get most other models off the shelf. I 
suggest you work through the fol- 
lowing checklist of questions before 
you make the final decision on which 
somputer to buy, How much can I 
afford to pay? What are the three 
main things I will use the computer 
for? How much memory will I need 
for these? Which two or three com- 
puters fulfil the above requirements? 
Is there a store near me which sells 
and services these? How many of 
these computers have been sold? Are 
there letters in the magazines com- 
plaining of particular, persistent 
problems with the machines I am 
considering? Is there a range of suit- 
able software available? How much 
does extra memory cost? Is Basic on- 
board, or will I need to “boot it up” 
with a plug-in cartridge or cassette? 
Are the machines under consider- 
ation supported by an active users" 
group? Do the machines under con- 
sideration save and load programs оп 
to an ordinary cassette recorder, or 
would I have to buy a special 
recorder? If а special recorder is 
required, how much docs it cost? Is 
the quality of the printer output of 
the computer good enough for my 
needs? If you work through these 
questions, you should find the 
choice of computer easy to make. 


CUBEMASTER 


Wi own a ZX Spectrum and have 
а problem. When trying to enter 
the Cubemaster program from 
the February, 1981 issue of Your 
Computer, written for a 16K 
ZX-81, I struck a serious problem. 
My 16K Spectrum decided to run 
out of memory at line 3050. I was 
particularly annoyed at this as it 
had taken about four hours solid 
programming to get this far. 
Why will this program fit in a 


16K ZX-81, but not in my 
machine? 

Simon Hillyer, 

Naseby, 

Norompeen 


ALL COMPUTERS use up memory 
maintaining rhe display. About IK is 
used on the ZX-81, but a massive 9K. 
is used up for the high-resolution 
graphics on the Spectrum. There- 
fore, whereas you have, more or less, 
15K to різу with on a 16K ZX-8l, 
you have only 7K on a Spectrum. 
Many other high-resolution com- 
puters — like the BBC Micro- 
computer — allow you to decide if 
you want the memory to be used for 
the display, or whether you will 
accept a lower screen resolution in 
return for more program memory. 
You do not have this option on the 
Spectrum. Although I doubt if you 


will squeeze Cubemaster into a 16K 
Spectrum, many other programs 
‘which are marked 16K ZX-81 are, in 
fact, far less than this, so you should 
be able to convert them for the 
Spectrum. If you are in doubt, leave 
ош the instructions, and all Rem 
statements. You may well find you 
сап рш the instructions back in 
later, but I suggest you omit them 
the first time you пу a ZX-81 
rogram on the Spectrum. 


NO LICENCE 


I would like to know how the 
law stands on using a television 
with a computer. I have pur- 
chased a Sony 14 in. portable TV 
to use with my Spectrum. Do I 
have to pay £46 for a TV colour 
licence to watch my Spectrum? 
Philip Graham, 
Dallas Road, Lancaster. 
THE LAW ON use of television sets 
only relates to their being used to 
receive broadcast signals. Although 1 
not not believe the use of a television. 
as a visual display unit for a com- 
puter has been tested in court, а 
recent decision was made in favour 
of a man who had been taken to 
court for watching video tapes on ап 
unlicensed set. The court found in 
his favour, that is no licence was 
required if the set was not used to 
pick up broadcast signals. 


GREEN SCREEN 


I1 would like to know if a green 
screen monitor may be connected 
to a ZX-81. If it can, how do I do 
it? I would like a green, 9 in. or 
12 in, monitor, preferably under 
£100. I have been looking at the 
Zenith monitor. Would this be 
suitable for the ZX-81? Do I need 
additional hardware? 
J A Capless, 
Mickleford, Leed. 
YOULL FIND, of course, that a 
monitor will give better results than 
a domestic television. The Timedata 
ZX-81 Magic Book gives details of 
the hardware modifications needed 
to connect a monitor to a 7Х-81. 
You may well find that you get a 
perfectly acceptable result without 
actually making the modifications. 


NEAT FIGURES 


BI own a ZX-81. As you know, 
the computer prints from left to 
right, starting at the left-hand 
margin. This is fine for text, but 
produces very untidy-looking 
columns of figures. Could you 
please help me with a routine to 
produce neat rows of figures? 
E Matos, 
Sparkhill, 
Birmingham. 
THE EASIEST way to do this is to treat 
the number as а string, and from the 
length of the string, determine 
‘where across a line printing should 
begin. Run the following program, 
and you will see that no matter how 
large or small the number, the com- 
puter lines the numbers up correctly. 


Exit from the program by entering 
any letter except A. 

10 INPUT A 

20 LET A$= STRE INT A 

30 PRINT TAB 15-LEN A$; 

40 IF А = 09699 THEN PRINT ^ "; 

50 PRINT A 

60 GOTO 10 


HELP WITH 
FORTH WRITING 


WI own a Jupiter Асе, and am 
gradually getting to grips with 
Ace Forth. However, I was 
wondering if there was a simple 
way to remember which words 
are in the language on board, 
rather than having to constantly 
refer back to several different 
pages in the manual 
Tan King, 
Pollokshields, 
Glasgow. 
THE FORTH command VList will 
cause the Ace to fill the screen with 
its words. It also makes an instant 
demonstration of the Ace, for when 
you feel frustrated and think you 
will never be able to master the 
language. 


FULLER EXCUSE 


WI. 1 ordered a Fuller FD-42 key- 
board for my 2Х-81 at the 
Computer Fair on April 24, for 
which £37.80 was paid. Fuller 
Micro systems cashed the 
cheque on April 29, and sent те 
an acknowledgement on May 1, 
asking me to allow them 28 days 
delivery. After writing them 
many letters and finally inform- 
ing them I was preparing to take 
them to the Small Claims Court 
the keyboard arrived on July 5. 
Tt was found to be faulty within 
ап hour. The keyboard with a 
letter was returned to Fuller 
asking for a refund. The key- 
board was sent back to me with 
по changes to my knowledge, a 
it still had the same fault, Please 
could you help me. 
AR Weaver, 

Swindon, 

Wiltshire. 
1 SENT FULLER a copy of your letter, 
asking for comments, and the reply. 
from Keith Archer did not explain 
the long delay in delivery, nor did he 
say why he did not refund your 
money when you asked for it. I am 
mot sure what the law says, but 1 
would think that as a courtesy if 
nothing else, a customer unhappy 
with a mail-order product should be 
able to return it in good condition 
and get his money back, no questions, 
asked. Mr Archer believes the fault 
displayed by your keyboard — the 8, 
1, K and M keys not working — is 
duc to an RP-2 resistor pack missing 
from the ZX-81. He says he has 
offered to replace yours free if you 
send your ZX-81 to him, but this 
you have decided not to do. I suggest 
you show them this answer in the 
‘magazine, and request your money 
back again. If you do not get it, 
please write to us again, 
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HORSERACING for the 48K Spectrum 

Gambling on any horse in the field up to 5 players can lay bets with 
Honest Clive Spectrum the bookmaker as the horses circle in the 
parade ring. Will Clive keep that smile? Watch the race begin as 
the tape lifts and marvel at the amazingly realistic 3D perspective 
animation as the riders jockey for position. See the horses and 
riders in full flight as they pass Spectators (no pun intended) and 
into the home straight past. the stands. Hold your breath at the 
slow motion finish. Sound and Colour is used to it’s fullest in this 
22K of superb programming. Not recommended for compulsive 
gamblers. Only £6.95 inc P&P 


ST GEORGE & THE DRAGON for the Dragon 32 

Can you Slay the Fire breathing Dragon! Can you cross the 
slippery bridge and smite the magic stone to lift the curse from the 
castle and it's beautiful maidens? Don't get roasted by the dragon 
and mind the river and pond. If you fall in, your armour will send 
you to a watery matyrdom. Two versions for Joystick and keys are 
contained on the tape. Using sound, the program also pushes the 
Dragons High Resolution to it’s full capabilities. Only £6.95 


GALACTIC PATROL for the 16K ZX-81 

Galactic Patrol is a fully Machine Code ‘State of Art’ ZX-81 ‘Star 
Trek’. With 819 levels of play, Phasers, Torpedos, Automatic 
sights, Scanner with on/off, distance, number and vector, 
Shields, Starvase vestor, Warp drives (speeds 0-8), damage 
control, fuel counter, flight vector, repair facilities, instructions 
reminder facility, stardate and kills counter. The Enterprises screen 
is graphically simulated with passing stars, dazzling speed, 
dramatic damage and kill effects. Destroy as many Klingons as 
you can and dock with the Starbase before you run out of energy, 
but be careful you can lead the Aliens on and they will destroy the 
Starbase itself. Only £4.95 finc PEP 


RESCUE for the 48K Spectrum 


How can we Summarize in a short ad, an adventure game that 
needs a Special Program to detail it's Rules! Very, VERY simply, 


ZX81 16K RAMPACKS 


WHY NOT buy now, one of the super new RAM PACKS 
from GROUND CONTROL? The standard version gives 16K 
of user ram, while the (S) version is fitted with a keyboard 
sounder enabling much faster entry of programs and less 
eyestrain due to audible feedback every time a key is 
pressed. The well engineered case ensures a snug fit to the 
ZX81. 


PRICES. (AII inclusive for U.K.) 
16K RAM PACK ($).................... £24.95 post 
STANDARD ВАМРАСК............... £19.95 add £2.00 


Availability is usually by return for credit cards, 5 days for cheques. There is a 14 day 
money back guarantee if not satisfied. Please send SAE or IRCs with ail enquiries. 


Make cheques/P.O.s. payable to GROUND CONTROL and 
send to: GROUND CONTROL, Alfreda Avenue, Hull- 
bridge, Essex SS5 6LT. 


Tel: 0702-230324. (Mon-Fri 9-5) 


*Access/Barclaycard no. 290901000000 
*Cheque/P.O./Cash. 


*Delete if not applicable 
Please send me: no. 


Boo 


"STANDARD RAM PACK/ 
16K RAM PACK (S) 


NAME 
ADDRESS 
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COMPUTER RENTALS LIMITED 
140 Whitechapel Road, London E.1. 


Telephone: 01-247 9004 


you must find the Map and Radio then plot your route and monitor 
patrols as they scoure the 40-- locations you are travelling 
through. If you have the right equipment you can cross into Secret 
territory in search of the Castle and the imprisoned Princess. If you 
manage to find it and gain entrance there are many trails and tests. 
If you manage to find the Princess you must still return to base 
with her. Utilises all the Spectrum's facilities and takes hours to 
play. Only £5.95 


JD ARCADES for the 16K ZX-81 

Completely MACHINE CODE, JD Arcades contains 3 Menu 
selected games that will tax your strategy to their limit. Defuse an 
Unexploded Bomb by neutralizing the moving tumblers in order 
with your probe (or ELSE). Then you must beat the fuse to the 
detonator as around the circuit it snakes. In Strategic Invaders, 
you must destroy as many Invaders as you can, having only 9 
shots from each column position. Can you think and dodge fast 
enough? As you fly In Laser Patrol you must destroy as many 
Asteriods with your salvoes as you can. How long will your shields 
hold out. Only £4.95 


U.F.O. for the Dragon 32 + Joystick. 

In the depths of Space you face a UFO mothership in head to head 
combat. Dodge the approaching Photon torpedoes or shoot them 
for points as the UFO fights back. Evenly matched, this is no walk 
over for the defender of Earth. When the UFO is in range, so are 
you! Hi-res is used to it's limit and you can even see the UFO’s port 
open as it releases it's deadly weapon, it can even duck below the 
nose of your craft to reappear again and attack. Only £6.95 


HANDICAP GOLF for the Dragon 32 

An 18 hole, 1 or 2 player handicap game. There are Bunkers, the 
Rough, Lakes, Trees, gorse bushes and gusting wind which all 
have to be taken into account as you choose the strength and 
direction of your shot. The Computer decides the length of the 
hole and it's par, making sure you never, EVER play the same hole 
twice. Watch the Dragon 32 build up the hole in a fascinating 
graphics routine. Full use of sound and colour. Only £6.95 inc p&p 


SPECTRUM 


yo 
- 

eA 

$c 
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Just received your ZX SPECTRUM? No point in looking any 
further—we have the products you need at the prices you expect. 


SP48 SP80 


32K Memory extension 64K Memory extension 
{giving total of 48K. Upgradeable to $РВО) (giving massive 80K) 


£25 £50 


Both the SP48 and the SPBO fit inside the Spectrum case. are fully compatible with alt 
Sinclair add-ons [ZX Printer, RS232, Microdrive etc.], are very low in power consumption, 
require no soldering, are easy to fit and remove and carry our full guarantee. 


Transfer your 2X81 BASIC 
and machine code programs 
and data onto your 
Spectrum in minutes 


ZX 
Ie SLOWLOADE 
£10 


This superb piece of software enables your Spectrum to LOAD programs from 2Х81 tapes 
and automatically converts them to "Spectrumese" ready for normal Spectrum SAVEing 


ORDERS & ENQUIRIES 


Send s.a e. for FREE catalogue to 
Ham. London E6 4ВТ Tel: 01-471 3308. 


East London Robotcs, Finlanda House. 14 Darwell Clos: 
Prices include VAT Please tek you require VAT recept Û] 
Please rush me Itemdescnpbon 


Quantity Е р 


PEF > 45 
Iendose cheque/PO payable to East London Robotics for TOTAL £ — 


NameMUMSMis — 0 0 0. Add 


EAST LONDON ROBOTICS—THE OPTIMUM SOLUTION 


Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 


LET ME BEGIN this month by 
reminding you that there is now a 
fully-fledged Hewlett-Packard users 
club in the United Kingdom. Mem- 
bership entitles you to the bi- 
monthly publication of the society, 
Datafile, which is crammed with 
contributions from some of the 
current 130 UK members. I’m glad 
to say that sometime contributor to 
this column, Frank Wales, features 
prominently in the articles. 

Subject matter tends to vary from 
analysis of new HP machines like 
the 15C and 75C, to full explan- 
ations of synthetic programming. As 
expected the HP-41C figures prom- 
inently in contributed programs and 
not all communications are as 
esoteric as "I am planning to 
properly document a program I have 
recently written to design or analyse 
storm sewers by the Wallingford 
Procedure Modified Rational 
Method." Anyone interested in this 
highly-recommended club should 
contact: PPC-UK, Astage, Rectory 
Lane, Windlesham, Surrey. 

I used to recite poems about the 
Grand Old Duke of York to help me 
remember resistor colour coding — 
those days are now gone. Not only 
have I forsaken electronics but 
Stephen Godfrey of Hayling Island 
has written a conversion program for 
colours to resistance and vice-versa 
for the Sharp PC-1211. Stephen 
adds the following space-saving tip 
for the PC-1211; When entering 


lines which have the following format. 
10 INPUT "INPUT VALUE OF 
Xx 
You can save several steps by 
reserving the keyword INPUT to a 
key, say Shift-M and then entering: 
10 Shift-M “Shift-M of X:";X. 

The computer then stores the 
word Input inside the quotes as one 
step which saves five as it includes a 
space at the end, too. 

Nigel Gerdes of Dorset encloses a 
program which “takes the Casio FX- 
3500P to the limit of its pro- 
gramming ability!” He uses it in 
teaching students about communica- 
tions networks, where the one sticky 
formula is inverse Cosh in the 
otherwise straightforward solution 
of networks. Continuing our efforts 
to provide useful “workhorse” pro- 
grams, here is a Bessel function 
program for the TI-59 from L 
Weaver of Sussex. 

Engineers and physicists who 
require Bessel functions for their 
work can often waste a great deal of 
time searching for sufficiently ex- 
tensive tables, The attached short 
program for the Т1-59 will calculate 
J.(x) to five figure accuracy for 
values of r between zero and 15, and 
х equal to or less than 6: 

The basis is the recurrence 
relation Jus (x)= (2n/s), (5)... 
The trick is to realise that J,(x) tends 
то zero rather quickly as n increases. 
"The program assumes that Ј,5(х) and 
Jı4(x) are both zero, then starting 


FINGER 


5 


А А чы иск, 
тё: 10а 


"GREEN" UF="BLUE"s два 


48 PAUSE "2 — COLOURS FROM VALUES": PAUSE 
45 INPUT “INPUT OPTION: ":RF:GOTO SO 


160 NEXT L 


189 IF M(KLET 13="":6070 21 
190 IF HOMLET I$-"k":H-H/k:60T0 210 


HIF н>=@.1 
PAUSE" INURLID":G0TO 220 

239 FOR Jal00 -ISTEP -1 

248 IFH>= 10ЪЛЕТ H=H/1@tJ160T0 270 


Jta, 9E. 


3e0 PRINT Б” 
519 6070 45 


PLEASE НОТЕ: VALUES MAY БЕ ENTERED IN THE 


2200 OHMS CAN BE ENTERED AS а) 2280 or b 


4790000 OMS CAN EE ENTERED AS c) 4760000 


THE RANGE OF URLUES IS (WHERE U 15 URLUEO: 


Resistor converter for Sharp PC-1211 by 


“BROWN” = R$» " RED": S85 "ORANGE" 
SS SUTDCET- ERES GRUT VENTE 


3e PAUSE "VOU MAV FIND:":PRÜSE “1 - VALUES FROM COLOURS” 


"3 - END 


это 25 

130 IF ARC RKCDLET RüLe3)«J-16:6010160 

140 NEXT J 

150 BEEP 1:PRUSE ASCL):" IS INURLID.":INPUT “PLEASE RE-INPUT "!R$(LO:GOTO 120 
17e IF CEC@>+(FCO>PAUSE "INURLID DATA":GOTO 86 


16)THEN 230 


FOLLOWINS FORMS: 
> 2.2K BUT NOT 2K2. 

orb) 4.74 BUT NOT 4M7. 
9.10=00=99000 MEG OHMS. 


5 Godfrey. 


from these trial values all other 
orders down to Јо(х) can be 
calculated. These are individually 
stored. 

However, these values are wrong 
by a factor which is calculable from 
the fact that Jo(x)+2J2(x)+2J4(x).... 
This is also computed and 
divided into the original value. 

To use, insert x and press A. After 
a few seconds the calculator stops 
with a value in the display which 
must be retained. Then insert r and 
press B, which will print out the 
required J,(x). 

This program can easily be 
adapted to other calculators, or in 


=], 


Calculation of inverse Cosh of a complex number. 


Let U + jV 


= inv cosh (u tjv) 


v (1 ET у? 
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v= coon Vine wv 
2 
tiv = #008" | Aa ewe v? - AETHER 
( г Sw nr Sh 
Press AC, tap value of u. Press Р1/Р2 — having loaded program in P1 store. At first ENT display, tap value of v and Run. 
At second ENT, display the value of u. At final ENT, display the value of v. Press Run to continue as before. 
10. Kin4 20. = зо. INVHLT | | 
1. + 11. ENT 21. INV v 31. Kout1 || 
21 12. +/- 22. Кіп2 32. = 
з. = 3 23. + 33. Кош 2 
4. INV x? 14. 1 24. Kout 1 34. = 
5. + 15. = 25, = 35, / 
6. ЕМТ 16. INV x 26. / 36. 2 
7. INV x? 17. + f 37. = 
8. 7 18. ENT 28. 7 38. INV COS 
9. INVY 19. INV x? 29. INV HYP COS 


fact to micros. A better accuracy can 
be obtained by starting with a higher 
original value of n than 15. 

Finally we have a learning pro- 
gram from P Preece of Shropshire. 
Perhaps someone can develop the 
idea for more complex uses. 

This program, designed for the 
Casio FX-180P, will test all four 
basic binary operations that is, 
addition, subtraction, multipli- 
cation, division and can suit people 
of different ages and help solve their 
difficulties in particular areas. 

There is a round of questions 
which you have to answer. To get to 
the next round you must give the 
correct answer for a number of 
questions — preset by you — in a 
row. So getting the ninth question 
wrong, for example, resets your 
score to zero, This is best explained 
by the following diagram: 
a) ROUND 1 

X+X= 

Get answer correct for Ү times 

in a row 


ROUND 2 
X+X+X= 


etc. 
SEQUENCE FOR LOADING 
PROGRAM 

MODE O 

INV PCL Clear 

INV KAC all 

INV MIN memories 

Press the AC key, tap the value of 
u then press the Р1/Р2 key (the 
program should have been loaded in 
P1 store). At the first Ent display tap 
the value of v and then the run key. 
At the second Ent, display the value 
of u, and at the third and last the 
value of v. Press the Run key to 
continue as before. 

The first displayed result will be 
the value of v. When ready press the 
Run key and the final result will be 
the value of V. 

Note. Make sure the calculator is 
in Mode 5 (ie radians) for the correct 
results. {continued on next page) 
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L Weaver's Bessel functions program. 


000 zé LBL 00a 05675 
ШО ТЕА 008. 42 STO 
пйг 2 STU COS) 231523 
B03 29 295 UID Ui. 1 
004 oo б Dii 04 4 
BüS S2 AT 012 42 STO 
nü& 01 1 ОЗ т de ee 
FLAY" DEG 
5з ЕТТ 
3A 
DISPLAY NOTES 
DEG Indicates sour ereuious answer was correct 


238A Indicates sour erevious answer was incorrect 
RAD Indicates that sour score is in the dise lay 


Step Program Comments 
1 P1 Select Program Number 
2 MODE 70 
3 INV RAN 
4 INV X>K1 
5 Kin X1 Generate random number 
6 INV X»K1 
7 INV RND 
8 INV HLT Stop and display number 
9 *,— X, Designate type of operations 
10 Kin 5 Store pending result 
i ER Reduce counter by 1 and check if 
13 Кош 2 О. If С>О go to step 2 IF C30 
14 INV X20 continue 
15 1 
16 = Finish off calculation so as not to 
affect the next one. 
7 Kout 3 
18 INV X>K2 Reset counter 
19 INV Х>К4` Bring score into display register 
20 Kin 6 and store in K6 and clear K4 register 
21 MODE 5 
22 ENT ^ ^j 
2 gu Stop to allow user to enter 
25 MODE 6 t answer. Subtract user answer 
26 INV X20 from calculator total If О 
27 EI continue If not go to step 2. 
| 28 INV X>O 
29 MODE 4 
30 1 ) 
31 Кіп+6 Add 1 хо score, if it is less than 
32 Kout 6 ог equal to memory register go to 
33 Kin4 step 2 if not continue. 
34 INVX M) 
35 Kin—4 
36 1 7 
E ка Add 1 to counter for next round 
39 INV RTN 
MODE @ 
Memories 
1 Maximum number to be displayed by calculator 
K2 2 K4 0 K6 0 
K3 2 K5 0 


M = Number of questions to get right. 


P Preece's Casio education program. 


014 
O15 
016 
iz 
018 
019 
020 
021 


Use 


O31 


ооо ооо о сс 
RO CO CO CO CO Gor Gor Ga 62 
Ca wg O TEES On Fb ii P 


фы 
5 


cp CD Do E C 
оп anc 


de dh ка n кы‏ م dm e n n А‏ ن ونا 


Tà Pa à P PO re rm am pa pa rn n кы 
Jl Gà Tr C «n co 2 CS СП E CO ГО e 


a 


12 
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VIC -20 and Commodore 64 fromKobra 


3 octaves * a ‘white noise' generator 
* 88 ch program ine feng 


* 64 Il character set * full 
generated directly from keyboard 
„Ж... 176 x 158 pixels (27,808 in total) 
Sit атары: value a this price maximum resolution Я 
with a full size oard * 8 programmable special functions 
Backed Бу Adda's full one year accessed via 4 special function 
warranty. д keys. 


interface 

case! s and 

я RES oR IGE 
The 64K personal computer that outpaces EE E 
nine octave range * 16 colours available 

d by Adda's full one year warranty. simultaneously * 8 bit parallel user port. 


| inc VAT — carriage free 
The VIC Printer — suitable for the 
Commodore 


re 64 also — will print р ice includes 
programs, letters, business data all mative 
and graphics. It offers hi printer С with full- 
specifications at a competitive size paper 
price. £270.25 inc VAT. 


ы 


enables you to get the 
best out of your utility programs. 


Features include: 1 ез capacity. Uses soft-sectored standard 
" sing density floppy disi. Direct interface to computer. Direct 
ibility with Printer. Prices includes all cables. 


5% 


VISIT YOUR LOCAL VIC DEALER. Near North Acton tube, just off A40 
BY MAIL OR PERSONAL CALLERS 


By mail — post and packing FREE. Make BY TELEPHONE 
cheques or PO's payable to Kobra Micro Telephone orders 24 hrs a day with Visa, 


Marketing. Send to: Access, Amex 
The Vic Centre 
A Aeon 01-200 0200 


HOW TO ORDER: 


/909000909990090000000000000000000020000000000000000000000000000000000000000000000 
/800000000000000000000000000000000000000000000000000000000000000000000000000000000900000090009000000009. 


з ооооеовевововововооововаовеве, 
000 


ze 


Please send me your prospectus on Computer Programming 
MGS >: 
[| т Address. 


M zu. Post to 
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Learn computer programming quickly and easily 
through the renowned ICS “Open College” 
system, taking the course at your own pace and 
in your own time. 


Introduction to Computer 


Programming in BASIC 
Programming in COBOL 


SIR Computers Ltd. 


Agents for Acorn and Torch Computers 


BBC Microcomputers 


BBC Compatible TEAC Disc drives 
Single disc drive . 
Dual disc drive . . 


Torch Disc unit 
This is à complete package including a Z-80 processor, 64K 
RAM, Dual disc drive and the CP/N operating system — fully 
compatible with all existing CP/M software. Requires a disc- 
upgraded BBC Model B. 
Trorchidise packs е ене £1,149.00 


A 
Жа 


8K ROM + 2КВАМ.. 
8K ROM + 12K ВАМ . 
12K ROM + 12K RAM .. 
16K ROM + 12K RAM 
1.8 A Power supply . 
ATOM Disc pack 


please add £7.50 for 
Computers & Disk Drives 


interlink delivery of BBC 


All prices are inclusive of VAT 


SIR Computers Ltd. 
38 Dan-y-Coed Road, Cyncoed, Cardiff 


Tel: (0222) 759015 


IN YOUR OWN 
HOME, 

IN YOUR OWN 
TIME, 

AT YOUR OWN 
PACE. 


Use the famous ICS study texts, backed up by 


your own expert tutor, and learn computer 
programming, the proven way, with ICS home 
study. 


Courses: 


Programming 


CACC Member of ABCC 


Оер: C349 

ICS School of Computer Programming 
160 Stewarts Road, 

London SWB 4UJ 
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Tel: 0223 21044 


TEL: 0223 210444 


MEMORY DEVICES FROM: 


GCC ELECTRONICS 


Telex: 817672 


6500 Family MEMORIES 
6502 375p  2114LP:2 80р 
6520 285p 2114450 85р 
8522 375p 411610 90р 
6532 520p 4116200 88р 
8545-1 900p 4862 у 250p 
4164-200 410p 
780 Family 6116-150 350p 
С 315p 5516.250 635p 

50р 


6821 


We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components 
are guaranteed prime parts, from leading manufacturers. 


Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add £1 post and packing plus VAT at 15%. 
Minimum order £15.00. 


GCC ELECTRONICS 


18 CLAYGATE ROAD, CHERRY HINTON 
CAMBRIDGE CB1 4JZ 
TELEX: 817672 


Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 


exclusively. Please double-check 


your programs and specify the 


memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 


Worry maze 
Andrew Spencer, 

Cape Town, 

South Africa. 

‘THE FAST GAME in which the player weaves 
through a maze to defuse bombs is not only an 
exciting game, but shows the speed of Poke 
instead of Print At. It also illustrates a few 
handy techniques. 


The first of these is the use of Boolean 
algebra to make the decisions in lines 140 and 
450. These do away with If-Then lines and 
thus increase speed. 

The internal walls of the maze are posi- 
tioned in lines 230 to 260. The whole screen is 
used — line 150 — and thus the wall positions 
must be put within the boundaries. The same 
goes for the bombs and the player's piece — 
lines 280 and 330. Lines 290 and 340 check 
for boxing in of a piece or two pieces in the 


SOFTWARE FILE 


same place. B$ tells if the bomb arrived at is 
the correct one. One character in B$ is the 
bomb and if you reach a dud bomb it is 
represented by a D. 

If you take too long to find the corréct bomb 
you will explode — line 730. The full set of 
single-space characters is cycled through, 
alternating between inverse and normal. 

A record is kept of the lowest time taken, 
and this is displayed at the end of each 
successful game. 

The recruit mode allows you to backtrack 
but if you are not careful you can box yourself 
in on the “veteran” mode. If this does happen, 
pressing E will immediately put you out of 
your misery. 

The direction-controlling keys can be 
changed, if desired, to suit your fingers: lines 
450 and 90, 


dicil OF WORRY 


DF-PEEK 163964256*PEER 


20 LET Lorz1e00 
40 DIM B$t 

50 LET T-O 

60 CLS 

7€ REM veiba mra mum 

BO PRINT "UELCOME..-..- 2225 


px TO THE MAZE oF HORRY“ 
9@ PRINT AT 4.0;"HOUE YOUR PIE 

GE AROUND, E USING ТИЕ "кетл EC 
“рез KEYS" 

NR reU MUST TRY TO DE 
CORRECT SOME BEFOR 


110 PRINT МОШ BRE Aas 
RECRUIT "Boe DISPOSAL OFFIC 
VETERAN BONE DISPOSAL 


12@ LET AS=INKEYS 

130 IF n$c»"1" AND As<>"2" THEN 
GOTO 120 

140 LET TRRIL-27x(R$-"1")41282x( 
ngaron 

150 POKE 26415.90 

160 FAST 

179 REM ШШ бсо THE MAZE 

бё PRINT AT 


190 FOR N-1 TO 22 
200 PRINT ` 
210 NEXT N 

PRINT = 


= FOR М=1 TO 225 

246 LET SLOCK=DF+INT 
S+INT_(RND£503 +55 

250 POKE BLOCK. 128 


iRND #22) #3 


260 NEXT N 

270 REM ШШ PLAYER POSITION EN 
2560 LET GP=DF+tINT (tRNDx22)x334I 
NT {RND #30) +35 

eoo IF PEEK í(GP-33)-i22 AND PEE 
К (GP4333=225 AND PEEK (GP-1)-12 
З AND PEEK (GP+1)=128 THEN GOTO 


POKE GP.21 
REM ШШ BOMB POSITIONS ШШ 


FOR М=1 TO 5 
S30 LET BP=DF +INT ВМО #22) ¥#33+I 


NT (RND #30} +55 

340 IF iBE-GP) OR {PEEK (6P-33) 
=126 AND PEEK iBP-32)-128 AND PE 
= {BP-23 ӨтӨ асын PEEK (BP«1)-12 


THEN GOTO 
@ POKE RELSE 


360 NEXT 

370 НЕН ШШ SET “LIVE” BOME EN 
23850 LET B$(INT (RND*5+1)} ="8" 
290 SLOW 

400 FOR Ne TO 50 

410 NEXT 

420 REM = MOVE ROUTINE EE 

430 POKE GP.21 

440 IF _ INKEYS="E" THEN СОТО 740 
450 LET GNP=GP + {(INKEY #=".") #33- 
CINKEY $="P"3 #33+(INKEYS="C") — (IN 
KEY @="2"3 

460 IF PEEK GNFP=126 THEN GOTO 4 
470 LET T=T+t 

2454 IF PEEK SNP=s2 THEN GOTO S3 
490 POKE GPF, TRAIL 

509 LET GP-GNP 

510 IF T»450 THEN GOTO 730 

S20 GOTO 439 

230 REM ШШ REACHED à BONS ШШ 
540 POKE GP.TRRIL 

5506 LET GP=GNP 

569 POKE GP.21 

570 LET P-INT (QND aS LI 

580 IF В (Р) =" " THEN сота 5668 
S96 IF 6¢(P3 THEN сото al 
ncc PRINT HT 90.1; “BS < 

616 IF T«LSr THEN amen 

626 > 1; "EIS 


PRINT AT 25 
SF 


ir INHEYS&«c-"" 
Ir INKEYS&-'" 


THEN GOTO 630 
THEN GOTO 648 


N-1 
NEXT N 
PRINT AT @,1; "ЕЕЕ: 
GOTO 430 

EH risk UP.EXPLOSION ШШ 


POKE GP.N 
LET N-Ni129 


(continued on page 109) 
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THE VERY BEST IN MACHINE CODE 
FOR THE ZXSPECTRUM & ZX81 


SPECTRUM 16K GULPMAWN game of the’....man’ variety 


with 15 mazes, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode, choice 
of joystick control. “An extraordinarily good program" raves Boris Allan for 
Popular Computing Weekly. We think you will agree. £5.95 


SPECTRUM 48K MIASTERFILE  business/aomestic tiling 


and reporting system. So flexible that it is equally usable for your mailing lists, 
Catalogues, stock control, text extracts....... applications аге endless. Fully user. 
defined data and report display formats, dynamic variable-length file, records 
and data items. Fully menu:driven with powerful search facilities, sorting, total/ 
Update, multiple independent files, printing. Yes, we aim to support 
ive when Uncle delivers. Nearly all the 8K we use is machine code, so 
you get 32K per file; Comes with example file and 22:page manual. £15.00 


SPECTRUM 16K SPDE  Disessembier and Editor, as used by 


other ZX professionals, and we used it to develop the above. £5.95 


ZX81 16-48K THE FAST ONE i: the predecessor to 


MASTERFILE and is in use all over the world now. Specification is very similar 
to MASTERFILE. £12.00 


ZX81 16K GULP 2 „ло identical spec to GULPMAN. £475 


All programs supplied double-recorded and mailed 1st class by return. Prices . 


include VAT and postage within Europe. SAE for full list. 


CAMPBELL SYSTEMS 
(Dept. YC) 

15 ROUS ROAD 
BUCKHURST HILL 
ESSEX IG9 6BL 
ENGLAND 01:504-0589 


ANIROG Computers 


ONE STOP SHOP FOR SOFTWARE AND BOOKS 

SPECTRUM — VIC 20 — BBC MICRO — DRAGON 32 
Full range of software by leading software houses in the country. 
BUG BYTE. QUICK SILVA. RABBIT, AUDIOGENIC, ARCTIC, A.S.K., 
SILVER SOFT, ROMIC, SOFTWARE FOR ALL, PROGRAMME POWER, 
LLAMASOFT, SOFTEK, VIDEO SOFTWARE. COMMODORE, DRAGON, and 
many others. 
Huge selection of computer books. Massive stock of books and software, Despatch 
within 48 hours of receipt of order. 
TWO OR MORE ITEMS 7.5% DISCOUNT. 5 ITEMS — £1.00 EXTRA 
DISCOUNT. ANY MIX OF BOOKS OR SOFTWARE ACCEPTED. VIC 20 — 
VALUE FOR MONEY SOFTWARE BY ANIROG. 
Our packs of seven games contains a balanced mixture of action packed arcade 
style games, board games and adventure games. All games are in Hi-res Graphics 
for unexpanded VIC and offer exceptional value for money. 
PACK OF SEVEN (VOL 1) — £6. 
PACK OF SEVEN (VOL 2) — £6. 
TINY TOTS SEVEN — Gai 
exciting sound effects are зр 


for young children. Bright colour graphics and 
features of these specially written programmes 


— £6. 
CAVERN FIGHTER — Very similar to arcade game ‘Scramble’. Four missions to 
complete, using Ж or keyboard. Solid machine code programme to give all the 
thrills of arcade gı [3 

CRAWLER — All machine code version in the interrupt mode of the arcade game 
Centipede’. Fast and furious — £6, 


SEND S.A.E. FOR CATALOGUE. PLEASE STATE THE COMPUTER TYPE 


Personal Shoppers 
Welcome at 


CO-OP CRAWLEY 


Mail Order 
Payment by cheque, 
P.O. or Visa 


26 Balcombe Gardens, 
" Horley, Surrey. 
py Horley (029 34) 2007, 608 
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16k ZX SPECTRUM 


MAKE MUSIC WITH 
SPECTSOUND 


A SOFTWARE PACKAGE WHICH CONVERTS 
YOUR SPECTRUM INTO A POWERFULL 
9 OCTAVE ELECTRONIC ORGAN 
INCLUDES : 
Ж SOFTWARE ON CASSETTE 
Ж KEYBOARD OVERLAY SHOWING NEW FUNCTIONS 
% AUTO MEMORY & RECALL OF NOTES PLAYED 
** FULL9 OCTAVES AVAILABLE FROM KEYBOARD 
% TV DISPLAY OF NOTES PLAYED & BEEP NO 
3 RANDOM MUSIC FACILITY 
** FREE BEEP CHART - CONVERTS MUSICAL NOTES 
TO BEEP NOS & VICE VERSA 
Ж FULL INSTRUCTIONS 
Gud ааа c ea Чы? کے ا‎ 
To PDQ SOFTWARE, PARSLEY RYE, HILDERS LANE, 
EDENBRIDGE, KENT. TN8 6JU (p&p free) 


Keyboard with 
Electronics 
for ZX81 


t3 


гар [| 
ee 


йт ге пи rt їз т гю пе гъ 


A full-size, full-travel 43 кеу keyboard that's simple to add to your ZX81 and 
requires no soldering in the 2X81. 

Complete with the electronics to make “Shift Lock”, "Function", and "Graphics 2" 
Single key selections making entry far easier. 


Powered from 7ХВ1'$ own standard power supply —with special adaptor supplied. 
Two-colour print for key caps. 


Amazing low price only £19.95 incl. VAT and Carriage. Order As LW72P. 
Full details in the June 1982 issue of “Electronics—The Maplin Magazine” on sale 
at all good newsagents price 60р. In case of difficulty send 80р to address below, 
or £2.40 for annual subscription (4 issues) 


NIRP s. suppres us 


P.O. Box 3, Rayleigh, Essex SS6 8LR. Tel (0702) 552911 
Retail shops at 

159 King St., Hammersmith, London W6. Tel 01-748 0926 

284 London Road, Westcliff-on-Sea, Essex. Tel (0702) 554000 

Lynton Square, Perry Barr, Birmingham. Tel: (02 

(Shops closed Mondays). All mail to Rayleigh address 


(continued from page 107) 


770 IF N>2SS THEN LET N=N-256 510 
780 IF Ч‹>52 THEN GOTO 758 19099 REM 
790 POKE GP.@ 1819 
500 PRINT AT 25,0; “EEE EE 1220 


SOFTWARE Fil 


E 


GOTO &30 
HE AUTOMATIC RUN NB 
SAVE “MAZE 


Slide show 
Stewart Stallworthy, 
Rickmansworth, 
Hertfordshire. 


THIS ROUTINE can be used to Poke to the 
screen any pre-defined picture or pictures. 
Whilst a Basic program would take approxi- 
mately 60 seconds, this routine takes less than 


20 FOR f=40000 TO 40048 

30 INPUT a 

40 POKE f,a 

50 PRINT f,a 

60 NEXT f 
Run the program entering the appropriate 
decimal codes, and then Save on tape 

SAVE “Slide” CODE 40000,48 

The next step is to load the picture bytes into 
memory. The routine is written to look for 


RANDOMISE USR 40000 

and all should be revealed. Each picture takes 
6912 bytes, and additional pictures may be 
located at other memory addresses, for ex- 
ample 47013 and 53926. If these are used, it 
will be necessary to make the routine look at 
the correct starting address, and this is done as 
follows. For picture starting at memory 
address 47013, 


one second, and can therefore be usefully | them at memory address 40100. POKE 20008185 
incorporated іп Basic program. First draw а | CLEAR 39997 и FORE BES 
picture on the screen, then save it on tape — | LOAD "Slide" CODE 40000,48 For picture starting at memory address 53926, 
SAVE “Picture” SCREEN LOAD "Picture" CODE 40100,6912 POKE 40008, 166 
10 CLEAR 39997 Now type POKE 40009,210 
ADDRESS MACHINE MNEMONIC COMMENT ADDRESS MACHINE MHEMOHIC COMMENT 
cl ODE 
айай 38 iD HN LDEHN2R POKE 39958.H 
1 25 
46 iD LW 6912 inte HL 
z 1 lume to 44813 
4 24 LICHHORL HL into memors 
9 z 2+39998 & 39999 409 A=PEEK 39999 
& 156 
б iT LO DE MM 16384 into HL 


GO) un o a 


h 


in 


LD А&ЫН› 


iD BA 
ТЕС A 
DEC В 
JRZ DI 


in 


16384 into HL 


Я=РЕЕК DE 5 
POKE HL. A E 
49040 
1 
R-PEEK 39998 2 
3 
к=н 5 
Jump. to 40838 8 


ifE-ü 


Sounds familiar 


David Rees, 
Weybridge, 
Surrey. 


W) 


IF YOU HAVE been gazing enviously all year at 
the BBC’s Envelope command and have come 
home to the flat tones of a Vic-20, this 
program should cheer you up. It creates 
sounds at machine-code speed and gives an 
extra 11 registers for sound control. 

Program 1 Pokes the machine code into 
memory, as the basic Vic has no assembler. 
Care must be taken when you type in the 
program, as one error in the code can cause the 
computer to stay in machine-code mode until 
you switch it off. The best method for dealing 
with this is to Save the program before you 
Run it. Then, if there is a mistake, you can 
load the program and check it through. 

After running program 1, you can New it as 


the machine code is all that is needed. It is 
located in the 256 bytes between 7424 and 

7679, and the RAMtop has been moved down 
by this amount so that variables do not erase 
the program. 

То use the command, you must first set the 
registers. There are 11 registers which have to 
be Poked to, and program 2 shows a convenient 
way of doing this. 

The registers are as follows: 

DATA S,FR(1),FR(2),FR(3),T(1),T(2),1(3), 

V(1),V(2),V(3),DT 

S is the voice chosen, 0 is the low sound, | is 
the medium sound, 2 is the highest sound and 
3 is the white noise generator. 

"FR(1) FR(2) and FR(3) are the numbers 
that are added to the frequency of the voice 
chosen each cycle. If the number of the 
frequency rises above 255, the command 
wraps it around so that the value becomes 
128 plus the value by which it exceeded 255. 
"This means that if you want the command to 
play several scales of notes there will be no gap 


LO BA B=A 

DEC A 

DEC B 

IRZ DIS  Jume to 49045 if 
LICHIDA Poke 33999.A 

LD AW 255 into A 
LISHDA Poke 39998.H 

JR DIS Jume to 48813 
RET Back to Basic 


in sound once the top of the scale is reached. 
The number that can be stored in these 
registers lies between 0 and 255. 

T(1), T(2) and T(3) are the number of cycles 
through which the registers of each of the 
three parts are added to the sound and volume 
chosen. Again, the range of values lies between 
0 and 255. 

V(1), V(2) and V(3) are the numbers which 
change the volume of the sound each cycle. If 
16 is Poked in here, volume does not change. 
А number lower than 16 lowers the volume, 
and a number greater than 16 raises it. The 
effective number can be calculated using 
16-V(n). 

DT is the delay time after each cycle is 
completed and can be between 0 and 255, with 
0 having a delay time of 0.1ms. and the other 
numbers are measured in the computer in 
increments of 0.5ms. 

If this seems complicated, program 3 gives 
the Basic equivalent of the main routine. You 

(continued on next page) 
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(continued from previous page) 

can also use this routine to demonstrate how 
much faster machine code is compared with 
Basic. Now all you have to do is type in SYS 
7424 and the command will start. The registers 
will not change so SYS 7424 can be used any- 


where and as many times as you want in a pro- 
gram. Registers can also be Poked individually 
so you can change a sound quickly. 

You are now ready to create your own sound 
effects. The main advantage of this command 
is its speed. Basic cannot run faster than when. 


30 is Poked into the DT register. Lower 
numbers down to 5 can create fast, smooth 
sounds. When DT is 4 or less, sounds merge. 
These speeds are the most useful as you can 
mix tones and volume to create your own wave 
forms. 


3 


141.14, 144, 17; 
| 162, 120 


ЭЭЭ КЕМ##ЖЖРЕОСЕВМ 23k 
1664 FOR N = Ø TO 16:READ R:POKE 


1818 DATA 2.2,8,191,1,211,224,38,16,24.2 


1028 SYS 7424:РОКЕ 36876. 0 


ЭЭ КЕМ#ЖЖЖРЕОбБЕНМ PEREK 
100 FOR A = 1 TO 3 


5 REPMWGeKXPROGRRM 14¥ 17@ NEXT 

255:РОКЕ 52,28:РОКЕ 55.255:РОКЕ 56,28 188 NENT 

TO 152 

TABLE 1 
‚а variable ranse function 
s » 5 2-3 Voice choice(36874+5) 
92,29,41,31.141,252,29 Fresency + FRN) 
2 6 3,29,41,31.141.253.29 8-255 each cycle 
E 73,254.29, 41,31, 141,254.29 
ЭЙ DATA 173,245.29,41,3,141.245,29 Humber 
160 DATA 163,18,133, 1:169, 144, 133.2,169,6 8-255 of 
1 141.241. 29, 141.242,29, 163, 246 csc les 
vi -16-Vinx 

2,245,29,177.1.172.241,29, 24,113, 251 2-31 Коте а 
120. DATA 144,3,24.105.128.24,172,245,23 oye le 
15@ DATA 145.1,172,241,29, 200, 200. 200 a-255 Delay time each cscle 


»288,288,208,177.251 


3.23,192.80,248.8 
2, 208, 253, 136, 208, 248 
266, 290, 200, 177, 251 
,205,151,238,241.29 

A 159,3,209,241,29,208,6,169.0 
141,241,29,96,169,0.76,46,.29 


EXAMPLES 
de licomter 
1019 DATA 8.2,4.1,6,8,200.380,15. 15, 1 
FOR N-a ТО ?а:РОКЕ 36874,240-N:SVS 7424: 
POKE 36874,0 


-aser бшп 


1019 DATA 2.2,4,1,8,8.200,30,16,8,2 
7669+М,А:МЕХТ М 828 POKE 36376, 39:POKE 36878,15:S¥S 7424 

Footsteesiwalkins» 

1219 DATA 2,6,0,0,8,8.200,18,16, 16,2 

1626 POKE 368v8.5:FÜR М=й to 13:545 7424:МЕХ 


eunnins,use 1 ss last number in data 


110 FOR B = 1 TO TCAD 

120 F = РЕЕКС36874 + S)+FRCAD 

138 POKE 36874+S.¢F AND 12754128 DATA 2.8,127,1,0,6.9,16,16, 16.8 

148 ¥Y=PEEK(36879)-16+V¢CAD FOR G to Э:РОКЕ 36876,225 

150 POKE 36878. AND 255 3 SOR =й to 28:5yS 7424 

168 FOR Т=й TO DT:NEXT 1444 NEXT ALN 
Field-gun 

ч. 
Я Toren "FIELD-GUN" by B.Pearce 

B Pearce, 208TV255, 1 
Bath, SOCLEAR: CLS: MODES: VDUI9, 1, 350: : DIMAL (4) 10-2244 SRND (96) 1BX-832«4*RND(95) 122256 *48RND (32) 
AGB 4007=1МТ (168 (RND (1) 0.5) ) 4S: IFDK@OTHENSO 


THIS PROGRAM has been written for the BBC 
Model A Micro and uses almost all the avail- 
able memory. Although it uses procedures 
which are, I believe, peculiar to the BBC 
Micro, there is no reason why it should not be 
adapted for Basic on other micros. 

The game is for two players. There are two 
horizontal blocks representing a plain and a 
plateau, separated by mountains. The form of 
the mountains and the height of the plateau 
are both random, and the plateau may be right 
or left of the screen. Sited at a random position 
on the plain is a gun position, and another on 
the. plateau. At the top of the screen a cross 
wind is specified, random left or right, random 
strength five to 40 mph in steps of 5 mph. 

Player to start is specified, random left or 
right. The player is required to enter the gun 
elevation angle, which will be any angle 
between one to 90°, followed by muzzle 
velocity — any number from 1 to 20. On the 
second Return his gun fires a shell along the 
correct trajectory taking account of the effect 
of the wind. Each player fires in turn until one 
hits the others gun, when there is a flash and a 
bang. During the exchange, previous elevation 
and velocity settings are listed at each side of 
the screen for reference. 
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ЗОЕХ=21Е%=2:б%=ВМр (2) 1 Hie 1: 1%=БЄМ (RND (1) =0, 5) : IF 1X=1THENBO 

SOPROCFLAT (O, 96, 128, 448) : PROCSLOPE (448, 1,832) :PROCFLAT(832, 96,C%, 1280) 
7ОМОУЕАХ, 128: PROCFORT: MOVEB%, CZ: PROCFORT: GOTO100 

BOPROCFLAT (1280, 96, 128, 832) : PROCSLOPE (832, -1 , 448) 1 PROCFLAT (448, 96, C, 0) 
SOMOVER%, С: PROCFORT: MÜUEB'z, 128: PROCFORT 

lO0PRINTTAB(1,1);"E V":PRINTTAB(33,1);"E V": IFDX>ITHEN120 

110РЋІМТТАВ (12,1) ;"<- Wind ";-14DX;" mph":GOTO130 

120PRINTTAB (12, 1; "Wind ";DXi" mph — 
1306223-G1: IFGX=2THEN150 
140EXsEZ*1:GOTO160 

ASOFK=FZ+1 

16OHK=Hi+1: IFHZS2THEN170ELSE180 
1701FG% INTTAB (35, 10) ; "RIGHT; TAB (35, 11) ; "FIRES"; TAB (35, 12) ; “FIRST"ELSEPRINTTAB(O, 10) 4" 
FIRST" 

18OIFHA*STHENPRINTTAE (O, 10)“ 


190ІМРОТТАВ (8,4) "Elevation (1-90) = "J%:IFU%<C1ORI%9OTHENI9O. 
2001FG%=2THEN220 
Z10PRINTTAB (0, EX) ; 3%: GOTOZ30 
220PRINTTAB(S2,F%)  JX 
2ЗОРВ1МТТАВ (B, 4); " 
2401NFUTTAB (8,8) "Velocity 
2S01FG%=2THENZ70 
2G0PRINTTAB(S,E%) ;K:60T0280 
270PRINTTAB(SS, F%) 3K 
280РЋІМТТАВ (8,8) ; * - 
2901FG%=2THENSSO 
3001F 1%=1THENS20 
SIOMOVEAY, 128: PROCSHOT (1, A%, 128) 
S2OMOVEA%, CX: PROCSHOT (1,A%,C%) 
S301F 1%=1THENSSO 
340МОУЕВ?., C PROCSHOT (=1, BX, C%) 
SSOMDVEB,, 128: PROCSHOT (-1, B4, 128) 
S&0IFGX-2THEN38O 
3701FaX)BX-16ANDaxXBz«16THEN3SOELSE130 
3801 F.a%2A%—1 SANDAX<AN+ 1 6THENSIOELSE130 
390PROCSOUND: PROCBANG: TINE=0: REPEAT: UNTILTINE=200:PRINTTAB(4, 30) ; "Press SPACE BAR for another 
gaae":c*GET: IFc=32THENSO 
а ЕСЕ 


(1-20) = "К: ІҒК<ІОВК>20ТНЕМ240. 


410DEFPROCSLOPE (O, P, 0) : FORRe1 T05: S, 20*641P3R: ТХ=128+ (C%-128) $R/S+ (RND (128) -64) 3R/2: PLOTSS, 5x, 9 


SOFTWARE FILE 


FLOT1,24,8:PLOT81,—48,-72: ENDPROC 


>Ҹ001 


6:PLOTS8S, 5%, TA: NEXT: PLOT8S5,Q, 94: PLOT8S, 0, CZ: ENDPROC 
420DEFPROCFORT: PLOTSS, -15, 0: PLOT45, 8, 16:PLOT81,9, -16: ENDPROC 
| 430DEFPROCSHOT (U, V, W) : X=6*COS (RAD (J4) ) ЖК: Yz6XS IN (RAD (17) ) ЖК: 7=1: REPEAT: aZ UX XX Z€DZX2^2/100-V:b 
W-YX2-2^2/0.48*W:01(2)701(1) :A1 (1) =а7: А1 (4) =Al (3) :A1 (5) zb: IFPOINT (a, 6%) < 208NDbZ4512THEN360 
440PLOT59, аў, b: PLOT71,01(2) ,A1 (4) 127240. 5: UNTILbZ« 120: ENDPROC 
ASODEFPROCBANG: PLOT1, -64,64: PLOT81,48, 32: PLOT1, -8, 32: PLOT81, 24, -32: PLOT1, 32, 96: PLOT81, -B, —64; 


450DEFPROCSOUND: SOUNDO, 1, 6, 60: ENVELOFE1,5,0,0,0,0,0,0, 30, -2, -5, -5, 120, 80: ENDPROC 


THIS FLIGHT simulation program, written for | to perform victory rolls, loop the loop and fly 


Acorn pilot the Acorn Atom, gives you a pilot's eye view | upside down. A word of advice. It is necessary 
of aerobatic manoeuvres. to remember which direction you are flying — 
Roy Pincott, Use this Basic program to learn to fly the | towards or away from the screen — as this has 
Mansfield, АТОМ! | plane as though you were sitting inside it. | a fundamental effect on the way the plane 
Nottinghamshire. The program has the facility to enable the user | banks. 
10605. 1000 340IF 7£82=0;605.e 
{SDIMR(7) 390IF 7£83=0; 605. f 
226-£1740 SOOIF ?7£84-0;B05.q 
295-£8000 9996.120 
100CLEAR4 1000CLEARO 
| 101H217; 605.144 1010P.$12'* 
| 104605.а 1020P." pilot د‎ BY roy рїпса{ї"??? 


1201F H-1;B0S. c:6-6-£1005 G05. 2010 
1211F H-2; 805. c; 605. 2020 

1805. c56-6-£100; 05. 2030 
1231F H-5;805.c;6-6-£100; 605. 2050 
1241F H-6;805. c; 80S. 2080 

1251F H-7;805. c 6-6-E100; BDS. 2070 
1281F Н=20;605.с;605.2200 

1291F H-24; 60S. c5 60S. 2240 

1301F H=4;G0S.c;6=G-£200; 605. 2040 
1321F H=8;605. c; 6-6-£200; 808, 2080 
1341F H218; 608. c; 6-6-£200; 80S. 2180 
1361F H-22; 805. c; 6-6-£200; 605. 2220 
140IF Hz10; 808. c; 6-6*£15 605. 2100 
1421F H5145 808. c; 6-661; 605, 2140 
1441F Н=17;605.с; 6-6-£FF; 605, 2170 
1461F H-23; 0S. c; 6-G-£FF; 605.2230 
1501F Hz12; 80S. c; 6-6-£1; 60S. 2120 
1521F 8-18; 808, c56-6-£1; 605. 2160 
1541F Hz195 808. c5 6-6-£101; 805. 2190 
1561F H=21;60S.c;6=6-£101;605. 2210 
1801F H=93G0S.c;6=6+£20; 605.2090 
1621F H=11;605.c36=G+£20:605. 2110 
1641F H=13;60S.c;6=6+£20;605. 2130 
1851F H=15;605.c;6=G+£20sG05. 2150 
2951F S46€£800056.a 

2961F S+G)£98FF; 6.8 

300F.B-1T05; 2ЕВ000=7ЕВ000 &£FO +B 
31082Е7Е=7ЕВ001 &8;Н.В 

3301F 2£81=0;605.d 


L100P. "C BANK LEFT B BANK RIGHT"? 
1110P."E NOSE DOWN D NOSE UP"??? 

1200LINK £FFE3 

1999R. 

2010805. c; 'R-£18E700005 R!47£000000;H-15 80S. a;R. 
2020808. c; 'R=£003C7EC3;R!4=£000018;H=2; BÜS. a5R. 
2030808. c; !R-£E7180000; R! 4-£000000; Н=3; 505. a;R. 
2040805. c; !R=£7ESCO018;R'4=£000003;H=4:G0S. aR. 
2050805. c; 'R-£18E70000; R4-£00000058-5; 805. a;R. 
2050808. c; 'R-£003C7EC3; R!4-£000018;H-4; 60S. a; R. 
2070808. c; 'R-£E71800005 R !4-£000000; H-7;BDS, aR. 
2080808. c; 'Rz£7E3CO0185 R! 4-£0000C3; H-8; BDS. a; R. 
2090805. с; 'R-£18040805;R! 4-£060804; H-9; 805. aR. 
2100805. c; 'R=£7B7B70E0sR! 4-£00E0705H-10; 60S. a; R. 
2110805.c; 'R-£050818185R! 4-£1818085 H-11; BUS. a; R. 
2120808. c; 'R-EDEDEOEO7; R !4-£00070E ;H-12; BOS. ask. 
2130808.c; !R-£18040506; R! 4-£0608045H-13; G05. a; R. 
2140805. c; !R=£7B7B70E0;R! 4=£00E070;H=14; 605. a; R. 
2150808. c; R-£05081818; R!4-£181808;H-15; 05. a;R. 
2180805. c; 'R-£DEDEQEO7; R! 4-£00070E ; H-165 60S. a; К. 
2170605. с; 'R-£7B60C000; R!4-£0000005 H-17; BUS. a; R. 
2180805.c; 'R-£18180018; R! 4=£605838;H=18: 60S. ask. 
2190808. с; !'R-£0305DEQ0; R !4-£000000; H-19; OS. a; R. 
2200808. c; 'R=£181C1A06;R!4=£180018;H=20; 60S. ask. 
2210605. c; 'R=£DE060300;R! 4=£000000;H=21;60S.asR. 
2220805.c; !R-£181800185R! 4-£061015 H-225 605. a; R. 
2230805. c; !R=£C0607B00;R!4=£000000;H=23;G0S. a;R. 
2240808. c; !'R-F183858605 R! 4=£180018;H=243 60S. ask. 


{continued on page 113) 
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In stock now 
at Twickenham’s 
official BBC/Aco 


dealer & service 
Р 


plus all the extras: 
Printers + Monitors + Disk Drives 
+ Cassette Drives + Software + Books 
PLUS VIC-20 Cassette decks, games 
cartridges, ,& tapes in stock! 
Always available- a wide range of micros, 


software, printers, peripherals and books 
—send SAE for latest lists 


TWICKENHAM 


COMPUTER CENTRE LTD 


72 Heath Rd Twickenham Middx TW! 4BW (01-892 7896/01-891 1612] 


PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR 2X81 ! 


The NEW EconoTech164 RAM PACK 


adds 16-times more memory to your ZX81 at a budget price! 
Fully assembled, tested and a 
guaranteed - neat and compact. 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 


ONLY £19.95; 


plus £1.50 post & packing 
to anywhere in the world 


Full refund if not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill in the coupon below and send with cheque or P.O. 


To: 

EconoTech, 30 Brockenhurst Way, London SW16 4UD 
Please send me .... 16К RAM Packs @ £19.95 each, 
plus £1.50 post and packing. 
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TAURUS COMPUTER DESIGN 


Our product range for the ZX81 is as follows: 


‘TAURUS ЕК PROMCARD 

= Fills memory space 8K-16K 

= Housed within ZX81 case—easy installation 

* Link selectable: TK PROM+1K RAM or 8K PROM (22732) 
* Ideal home for TAURUS SOLID SOFTWARE: 


TAURUS 16K RAMPACK 

* User switchable : Model A 16K RAM or 14K RAM*ZK PROM (2716) 
; : Mode! В 16K RAM or 12K RAM*4K PROM (2732) 

* Flexible connection to ZX81—eliminates memory wipeout 

* Rugged construction—proven high quality design 

* Ideal home for TAURUS SOLID SOFTWARE: 


TAURUS MACHINE-CODE MONITOR 
Version 1 

* 16 user utility commands 

* Optimised for developing and testing machine code 

+ Available as TAURUS SOLID SOFTWARE" on all TAURUS hardware products 
* Also available on cassette 


Version 2 

* As Version 1+MACHINE CODE DISASSEMBLER 

* Displays address, hex instruction bytes, source code 
tandard X-80* mnemonics 

* Relative jumps shown with absolute addresses 

* Also available on cassette 


GRAPHICS EDITOR 
* Make your own character shapes—whatever you want! 
* Includes routine for switching character sets 

* Two new character sets provided (including lower case) 
* Available as TAURUS SOLID SOFTWARE: 


MACHINE-CODE ASSEMBLER 

* Standard 2-80® mnemonics 

* Optimised for ZX81 keyboard layout 

* Up to 256 user-definabie labels 

* Available as TAURUS SOLID SOFTWARE: 
* Also available on cassette. 


PRODUCT SUMMARY 
er^ || Send for details or cheque with 
— —.] | order to: 


TAURUS COMPUTER DESIGN 
47 High Street, Baldock, 
Hertfordshire 567 6BG 
Telephone Baldock (0462) 893900 


SPECTRUM 


24 LINE INPUT/OUTPUT PORT 
(motherboard not required) 
MOTHERBOARD — SIX SLOTS 
MOTHERBOARD PCB SLOTS .. 
SPECTRUM 28 WAY CONNECTOR. 
MALE CONNECTOR .... 
34 WAY RIBBON CABLE . 


ZX81 


40 KEY KEYBOARD -£20.00 
SPARE KEYS ..... 
MOTHERBOARD — TWO S! 
24 LINE INPUT/OUTPUT PORT. 
16K RAM PACK .. 
MOSAIC BOARD 
23 WAY FEMALE CONNECTOR 
MALE CONNECTOR .... 

24 WAY RIBBON CABLE . 
GETTING ACQUAINTED WITH YOUR 2Х81.... 
PROGRAMMING FOR REAL APPLICATIONS 
REAL APPLICATIONS TAPE... 

MASTERING MACHINE CODE.. 


ч” Фф > =» һә ооо сс 
SESRESSE 


Prices are for built items. Postage 40p under £4.00. 
Export postage (surface) £1.80. Send SAE for full catalogue. 


REDDITCH ELECTRONICS 


21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 


SOFTWARE FILE. 


(continued from page 111) 
A000dIF H=1;605.2020;R. 
4002IF H=2; 605. 2030;R. 
40041F Н=3;605.2040; 8. 
40051Е Н=4;605,2010;К. 
AQOBIF H=5;G0S.2060;R. 
40101Е H-6;B05. 2070; R. 
40121Е Н=7;605.2080; К. 
4014IF Н=8;605.2050; К. 
4016IF Н=9;605.2120;8. 
4018IF Н=10; 605. 2090; R. 
40201F H=11;605.2100;R. 
40221F Hz12:B0S. 2110; R. 
40231F H=13; 608.2160; R. 
4024IF H=14;60S.2130;R. 
40261F Н=15;605.2140; R. 
40271Е H-16; 80S. 2150; R. 
40281F H=17;G=6-£100;60S. 2200:R. 
40301Е H=18;G05.2170;R. 
40321F Н=19;605.2180;8. 
A03AIF H=20;605.2190;R. 
AQSGIF H=21;60S.22405R. 
A03BIF H=22;605.2210;R. 
40401F H=23;605.2220;R. 
40421F H=24;60S.2230;R. 
40508. 

5000еТЕ Н=1;605.2040;.. 
50021F H=2;G0S. 20105R. 
50041Е H-3;GDS. 2020; В. 
S0081F H-4;805.2030;R. 
50081Е H-5; 60S. 2080; Е. 
50101Е Hz5;G05.2050;R. 
50121Е H-75605. 2060; К. 
50141Е H=8;G605. 2070; Е. 
SO15IF H-9;805.2100;R. 
5018IF Н=10; 605.2110; К. 


50201F Н=11;605.2120;8. 

50221F H-12;605.2090;R. 

50231F Н=13;605.2140;8.. 

50241F H«145 605. 2150;R. 

50261F H=15;605.2160;R. 

50271F Н=15;605.2130;8. 

30281F H-17;6-8-£100; 608. 2180;R. 
5030IF H-18;G05. 2190;R. 

50321F H-19;805.2200;R. 

50341Е H-20;605.2170;R. 

50361F H-21;605.2220;R. 

SO3BIF H-22;808.2230;R. 

5040IF H-23;B08.2240;R. 

50421Е Н=24;605.2210;Е. 

50508. 

&000£1F Н=1;605.2150;8. 

&002IF H-2;B0S.2240;R. 

&004IF Н=3;608.2110;8. 

&008IF H=4; 0S. c; 6=B-£200; 60S. 2180;R. 
&00BIF H=5;G0S.2130;R. 

&010IF H-6;B0S.2200;R. 

&0121F Н=7;805.2090;8. 

&0141F H-8; 605.5 6-6-£200; 605. 22205R. 
S0161F Н=9;605.2010;8. 

&018IF H=10;60S.2170;R. 

&0201F Н=11;605.2050;8.. 

&0221F H-125605.2210;R. 

&0231F H-13; 05. 2030;R. 

&0241F H-14;605.2230; R. 

&0261F Н=15;605.2070;8. 

&0271F Н=16;605.2190;8. 

&0281F H-17;808.2140;R. 

&030IF H-18;B0S. c; 8-6-£200; BS. 2080; R. 
&0321F Hz19;605.2120;R. 

bÜSAIF H-20;B05.2020;R. 


Accelerator 


Bob Boffin, 
Woking, 
Surrey. 


DRAGON OWNERS may be interested in this 
simple way to speed up their Basic programs. 
The technique uses the ability of the 
Motorola 6809E microprocessor to run in 
three different modes. The first mode uses a 
clock rate of 0.9 MHz and is the one used by 
the Dragon by default. The second mode uses 
a clock rate of 1.8 MHz but the processor does 
not output addresses for the video chip so no 
display is produced, hence this mode is not 
very useful. It is the third mode which is of 
interest. In this mode the processor runs at 
either 0.9 MHz or 1.8 MHz, depending on the 
address being accessed. Addresses in the range 
0000-7FFF hexadecimal or FF00-FFlF 
hexadecimal are accessed at 0.9 MHz. АП 
other addresses are accessed at 1.8 MHz. 
Since the Basic interpreter is located starting 
at address 8000 hex, if dual rate is selected it 
will run at 1.8 MHz except when it is 
accessing RAM. This gives a very significant 
improvement in Basic performance. 


&038IF Н=21;605.2150;8. 

Ь038ІҒ H=22;605.c;6=6-£200;605. 2040; R. 
A0401F H-23;808.2100;R. 

&0421F H=24;605. 2080; R. 

50508. 

7000gIF Н=1;605.2090;. 

70021F H=2;605.2200;R. 

70041F H=3;60S.21303R. 

70081F Н=4;608.с;8=8-Е200;605.2220;8. 
70081F Н=5;805.2110;8. 

70101F H=4360S.22405R. 

70121F Н=7;605.2150;8. 

TOLAIF Н=8;605.с;6=6-Е200;605.2180;8. 
70181F H=9;60S.2070;R. 

7018IF Н=10;505.2230;8. 

70201F Н=11;605.2030;8. 

70221F Н=12;605.2190;Е. 

70231F Н=13;605.2050;8. 

702AIF H-145 0S. 2170;R. 

70261F H-155 608. 2010;R. 

70271F Н=16;605.2210;8. 

70281Е Н=17;805.2100;8. 

70301F H-18; ES. c5 8-6-£200; 805. 2040; R. 
70321F H-195 6DS. 2180;R. 

703AIF H-20;808.2080;R. 

70361F H-21;805.2120;R. 

7038IF H=22;605.c;6=6-£200; 605. 2080; R. 
70401Е H-23; 80S. 2140; R. 

70421F H-24; 80S. 2020; R 
8000aF , V-0T07; S?6-R2V5 826432; N. VR. 
BOLObF. V-0T07 ; S?H-R?V; HzH«32; N. V; R. 


8100c!R=£00000000; R!4=£000000; H-G-£120; GÜS. b 


8110К. 
8200aCLEARO;P.$12;P."you crashed" 
9999LINK £FFES;B.15 


Selection of the processor mode is simple. 


POKE &HFFD7,0 will switch dual rate on 
POKE &HFFD6,0 will switch dual rate off 


Pressing the Reset button on the side of the 
Dragon will also Reset the processor mode to 
normal. Any value may be Poked. It is the act 
of writing to the location which toggles the 
switch. If you Peek at these locations they 
always return the same result. 

When you try this on your Dragon the first 
thing you will notice is that the cursor blinks 
very much faster. This is an easy way to tell 
which mode you are in. 

A few simple benchmarks will show that the 
Dragon is now running appreciably faster. 
The biggest improvement will be found in 
number-crunching programs where most of 
the accesses will be at the faster rate. These 
can show up to 70 percent improvement. 

"There are some side-effects to using the dual 
rate. The notes produced by the Sound 
command will be about an octave higher. Do 
not use CLoad, CSave or any commands 
which use the cassette interface while in dual 
rate as the port address used is accessed at the 
higher rate. You can switch between the two 
rates within your Basic program if necessary. 


Array sort 

Alan Stevens, 

Alvaston, Me: BOK 
Derbyshire. Ef 1 


THis BASIC listing of the Quicksort algorithm 
is for sorting an array, A(x), of elements, x, 
into order. The first part of the program 
simply generates 100 random numbers for the 
sort routine to work on. The sort subroutine 
itself consists of lines 1000-1130. 

One of the interesting features of the pro- 
gram is that the sort subroutine calls itself 
recursively — a feature widely regarded as 
being not possible in Basic. 

Those who believe that recursion is not 
possible in Basic are perhaps being confused 
by the fact that Basic does not support local 
variables — recursion is generally much more 
useful when local variables are available 
within the subroutine. The other interesting 
feature of my program, therefore, is the simul- 
ation of local variables by the use of sub- 
scripted variables. The subscript, S, is 
increased by one at each entry to the sub- 
routine, and decreased by one at each exit. 

{continued on next page) 
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Se 


(continued from previous page) 

The program takes about 17 seconds to sort 
100 random numbers, about 13 seconds for 
100 numbers in reverse order. 

The number of nested subroutines required 
depends on the ordering of the elements in, 
and the size of the array. For 100 randomly 
arranged numbers the average number of 
nested subroutines is 12 — found from exper- 
ience, though occasionally, as many as 15 are 
needed. 

The MZ-80K allows 15 nested subroutines, 
which is why arrays L(S) and HI(S) are 
Dimensioned as shown in line 20. The pro- 
gram may be simply modified for machines 
which support M nested subroutines by 
Dimensioning L(M + 1) and HI(M +1). 

If 15 (or M) nested subroutines are not suf- 
ficient, the following lines may be added to the 
program to extend its range: 

105 F=0 

165 IF F=1 THEN 100 
1005 IF S>15 THEN F=1 
1006 IF F=1 THEN 1130 

These lines effectively reinitialise the sort 
which restarts with an already partly sorted 
array. 


Blitz 


Shingo Sugiura, ————À4 
Tokyo, BBO; 
Japan. 


THIS PROGRAM is for the BBC Micro model 
B. It is similar to the Vic-20 game Blitz, 
although there are a few extras in this imple- 


— . SOFTWARE FILE 


? of 


m 


L162, 81616), ACN) 
REM GENERATE AND PRINT 


PRINT =: PRINT 


REM 
{0=1:Н1‹125=Н:5=@й 

GOSUB 1000 

REM PRINT SORTED ARRAY 
FOR R-1 TO H 

PRINT ACR; 

NEXT Е 

PRINT 

END 


IF ACL)<M THEN L=L+1: 
IF RCHo28M THEM H=H+1 : 
IF LH THEN 1188 
T=ACL? : BELO-RCH? : ACHO=T 
L-L*1:H-H-1 

GOTO 1838 

REM SET COHMDITIOMMS AND 
1196 LcS»-L 

1118 IF LOCH THEN HI:S*125-i 
1128 
1136 


S-S-1:RETURH 


LEMENTS TO BE 5 


N RANDOM INTEGERS 


SET INITIAL CONDITIONS AND CALL GUICKSORT 


GOTO 
jara 


:GOSUB 1496 
IF HICS22L€5» THEN Lü-LCS2:HICS*e12-HICS?:GOSUB 1900 


1434 
144a 


RECALL QUICKSORT IF NECESSARY 


к 


mentation. You аге їп control of an aeroplane 
rapidly losing altitude. Below you are skys- 
crapers which you must bomb and flatten 
enough to land. It plays a nice little tune when 


you succeed but when you crash the effect is 
spectacular. If you find the game too fast or 
too slow, change the speed value given in 
line 350. $ 


30 SETS fO KEY 
DEFINES CHARACTERS 
150 SOUND FOR BOMBING 
168,170 INSTRUCTIONS 
180 DEFINES BOMBS 


198-306 SET SCREEN 


310 INITIALISE STRINGS AND VARIABLES: 
320 TESTS FOR SPACE BAR 

330 PRINTS AEROPLANE 

340 CHECK IF PLANE HAS LANDED 

350 SLOW DOWN THE PLANE 

360 CHECKS IF PLANE HAS CRASHED 

зға CALCULATES PLANE’S NEXT POSITION 
зва SEE IF ВОМВ IS ON THE SCREEN 
390 PRINT BOMB 

400 SEE IF BOMB HAS HIT BUILDINGS 
418 EMPTY KEYBORRD BUFFER 

420 GOTO320 

430—558 INSTRUCTIONS PROCEDURE 


560-608 CRASHING PROCEDURE 
6107630 BOMB PROCEDURE 
6407660 DESTRUCTING PROCEDURE 
[14-0445] 


730°74@ POSITION CALCULATING PROCEDURE 
750—790 LAND PROCEDURE 
880-5780 SMASHING PROCEDURE 


INITIALISING STRINGS AND VRRIRBLES 


16 REM BLITZ 
20 REM (С> SHINGO SUGIURR 
30 XKEYO"RUNIM" 


40 VDU23, 224,90, 126, 90, 126, 90, 126,90, 126 


59 VOU23, 225.50, 126, 90, 90, 126, 90,90, 126 

69 VOUS3, 226, 192,126, 102, 126, 102, 126; 102, 126 
70 VOUS. 227, 0,0,24,24, 36, 126,90, 126 

80 VOU23, 228, 60, 60, 24, 24, 60, 90, 126, 90 

90 VOUZS, 229,24, 24,24, 24, 69, 126, 192, 126 

‚6З, 


108 У0023,230,0,32,112,248,252, 1. 
118 VDU23,231,0,0,0.1,241, 255, 2' 
VDU23, 232, 126,60, 24. 60, 


160 MODET 
170 PROCINSTRUCTIONS 
189 
D4CHRECSI+" "СНЕС 1G >+CHRBC E+" " 
MODE2 
COLOUR134:CLS 
vDU23;10,32;0;0; 0; 
FOR BUILO* TO 18 
COLOURS 
В=ЕНОС 3 +223 
FOR HEIGHTZ=29 TO PNDC 
PRINT TAB¢ BUILO%, HEIGH’ 
73 NEXT HEIGHT% 


SOUND1, ~15, RNDC280), 1 
NEXT BUILOX 
PROCINIT 


340 YOU26: IF POINTCCXe2 64+ 
ЯНО FOINTCCX*4)X64432, C 30-Y ж. 
FOR SPEED=1 TO 80:НЕХТ SPEED 


© 


360 
370 PROCMO 
IF FIRE-O THEN 320 

398 COLOURS: PRINTTABC XB, YB); BOMBS 


400 YE=YB+1 IF YB>=28 OR РОІМТСХВ%64+32,‹30-ҮВ>ЖЗ2)=9 THEN PROCDESTRUCT ELSE 3 


410 *FX15,8 
420 GoTO320 
430 DEFPROCINSTRUCTIONS 


440 PRINTTAR 13, 160; CHRSC 141 >) CHRSC 1325; "BLITZ" 

CHRS 1322: "BLITZ" 

OU MUST DESTROY THE BUILDINGS FLAT" 
ENOUGH TO LAND YOUR AEROPLANE" 

480 PRINTTABCS, 19>: CHRSC 135); "PRESS SPACE BAR TO DROP BOMB" 


450 PRINTTABC 13, 11 >: CHREC 141 
460 PRINTTAR 2, 135; CHR&C 135 
470 PRINTTABCS, 14 5; CHR&C 1355. 


68. 
130 VDU23,233,32,124,254,127,63,31,31,31 
140 vDU23.234,0,8,4,102,249,248,252,252. 
150 EHVELOPEI. 1.11, ~6, 1,18,30, 60, 127,0, 0, -127, 126,0 


IF OL-1 THEN DESTRUCTSs" "СНЕС 109+CHRSC 8 +" 


44+C20-Ck2> STEP-1 
sCHRECR > 


PRINTTABC BUILD%  HETGHT+1 >: CHRSC R43 > 


FIRES=INKEYS(@)>:IF FIRE®=" "THEN PROCBOME 

COLOUR | PRINTTABC X, Y >) RERO®-SOUNDG, -5, 100,2 

C38-Y F32 Da AND POINTS (X43 #64432.¢ 39-7 ›жЗ2 ›=@ 
"0 THEN PROCLRHO 


IF POINT( (X44 »k64432.(31-Y 43220 THEN PROCCRRSH:FROCDROP 


ð 
‚24 


" ELSE DESTRUCTS=" "+CHRSC 10 
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pm 


TM TIS 


аэй 
509 
51a 
52а 
530 
вай 
550 
568 
570 
See 
590 
eun 
616 
628 
630 
бай 
658 
66a 
670 
ssa 
698 
тай 
718 
720 
730 
74a 
750 
760 
тта 
73a 
790 
вйй 
810 
820 
‘93a 
340 
650 
860 
a7a 


SOFTWARE E ы. 


INPUT" INPUT DESTRUCT LEVELC1 TO 25", 

IF DL<1 OR DL>2 THEN 494 

INPUT" INPUT DIFFICULTY LEVEL¢1 TO 5›",С 
IF С<1 OR C35 THEN 519 

PRINT ТАВ<5,21 2; "PRESS fa TO RESTART" 
PRINTTABC 5, 229; "PRESS ANY KEY TO START" 
ENDPROC 

DEFPROCCRASH : SOUNDS, –15, 100. 18 

FOR CRRSH-1 TO ій 

FOR RIGHT-1 TO 10:VDU23;: 13.RIGHT.O;0;5;:MERT RIGHT 
FOR LEFT=1@ TO 1 STEP-1:WVDII23; 13, tert, A: A: 0; :HEXTLEFT 
NEXT CRASH: ENDPROC 
DEFFROCROMB 
FIRE=1 : XB=X+2 : YB=Y: 
ENDPROC 
DEFPROCDESTRUCT 
SOUND1,1.108.2:FIRE-O:PRIHTTRBEC ХЕ, YB); DESTRUCTS: SOUNDS, =5. 190,2 
ENDPROC 

DEFPROCIWIT: #=1: =3: FIRE=A 

BOMB$=" "+CHR#1G+CHRES+CHRS232 
AERO$=" "+" "4+CHRS2S0+CHRS2S1 
DROPS-" "+CHR#1G+CHRSS84+CHRS233 
DROPTS#="""+CHRS10+CHRS8+CHRS234 
EHDPROC 

DEFPROCMOVE : #=4+1:1F Х>=2ӣ THEH х=й 
ENDPROC 

DEFPROCLAND 

PRINTTARC 1,22; "HELL DONE" :RESTORE?S@:FOR MUSIC-1 TO 1@:READ ALB 
SOUHDZ, ~19, A. B: NEATMUSIC: END: EMDPROC 
DRTF129,10,117,5,121,5.125, 18, 181, 18 

DHTH121,5,129,5.137.5.145, 5,149, 5 
DEFPROCDROP : XD=X+2 : RDT=K+3: YD=Y-2 : YDT=-2 

FOR DELRY-1 TO 38@:NEXT DELAY 

YDz2YD-*1:PRIHTTREC XD. YD 5: DROPS 

VDLUIZ6 

IF POINTS AD464+32.¢ 29-YD #32 9=8 OR YD>=2S THEM 850 ELSE 320 

YDT=¥DT+1 :РРІНТТАВС XOT. YOT 2: DROPTS 

“0026 

IF POINTS XDT#64+32,¢ 29-YDT 9432 9=8 OR YDT>=28 THEN END ELSE 858:EHDPROC 


:ST#=GETS 


IF XB»-280 THEN PROCDESTRUCT 


аа! 


Quick copy 


Peter Hintjens, 
Edinburgh. 


THIS BASIC program will load into a chosen 
area of memory a routine that, whenever Ctrl 
P is pressed, will produce a quick copy of the 
Vic screen. 

"The machine-code routine becomes part of 
the system interrupt — IRQ — and is called 60 
times a second when it can look at the key- 
board and take whatever action is necessary. 

Enter, check and Save the program, then 
Run it. At the start you will be asked where 
the code should go. Normally this will be at 
the top of memory, but in some cases, for 
example when using machine code that needs 
this area, you will want to specify somewhere 
else. In the first case the program will lower 
the memory pointers to protect the code, but if 
you specify a location you must protect it as 
necessary. A useful free area of memory is the 


3K expansion block, if both a 3K and 8K or 
16K expansion are fitted. 

As the program loads the machine-code data, 
you may get a number of error messages of the 
form 

?DATA ERROR IN 

showing that that data line has been incorrectly 
entered. If the check sum at the end of each 
data line fails to pick up the error, the total 
count — TT — should catch it. When any data 
error is found, a flag ER is set and the 
program continues, perhaps to find more 
errors. After the load, if ER is set then the run 
is aborted and the memory pointers restored to 
their initial value, line 570. 

As the program is relocatable, certain values 
must be altered to suit its start — specifically 
the start of the IRQ wedge. The screen page is 
also Poked into the routine so that the code 
will run in any memory size. 

When the data has been loaded and 
assuming that there have been no errors, you 
will be told the actual start of the routine. 


Make a note of this number because to prime 
the code you must type: SYS, then the start 
address, then press Return. Pressing Stop/ 
Restore will stop the effect of CtrlP. 
You can alter the printing parameters — 
normally double-width and minimum line 
feed — by the follwing Pokes: 
POKE (START) +99, 15: 
POKE (START) + 176, 15 
for single-width printing and 
POKE (START) + 161, 15 
for normal line feeds, useful when dealing 
only with screens of text. The machine-code 
routine will automatically print in upper or 
lower case as set by the shift keys. 
Once you have the program working you 
may take out the data checks — remove the 
ninth data byte of each line and change lines as 
follows. 310 to 460 replaced by: 
310 FOR J = 0 TO 207 
320 READ DA: POKE PO + J, DA 
330 NEXT J 

Lines 540 to 570 would be deleted. 


16 REMM* VIC SIM DUMP #ж 
20 REM ж» 
30 REM Р. HINTJENS ж 
40 REM 
50 REM 
60 Mi = PEEK (56): М2 = PEEK (55): 
70 REM 
80 REMEE GET CODE START 
REM 


эд 
108 PRINT "2ЖМНЕКЕ SHOULD THE CODE RESIDE ?" 


REM*X INITIAL MEMORY POINTERS 


118 PRINT "Xi - TOP-OF-MEMORY" 
120 PRINT "X2 - SOMEWHERE ELSE" 
138 PRINT "XXCHOICE ?" 

140 GET R$:IF R$ = "2" GOTO 240 
150 IF R$ <> "1" GOTO 140 


160 REM 


170 КЕМ## DERLLOCRTE TOP OF MEMORY BY 256 BYTES 
180 REM 


190 PO = 256 * M1 + M2 - 256: POKE 96, 
GOTO 278 


208 PRINT "2";: 


Mi - 1: POKE 52, Мі - 1 
(continued on page 117) 
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ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 


Spectrum Junior Education £5.50 
Use your Spectrum to help your children with their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 11 age group. 


Topics include English comprehension, spellings, homophones, 
junior science, maths and history. 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area. 

* Moving colour graphics and sound are extensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 48K Spectrum. Program notes are 

supplied. 


O-Level Chemistry (C1) £5.50 
This cassette contains four clearly presented revision/tutorial 
programs, The subject matter has been carefully structured to cover 
the most important aspects of: 


* Elements, compounds and mixtures. 

* Structure, bonding and properties. 

* Redox, electrolysis and the activity series. 
* Acids, bases and salts. 


48K Spectrum and 16K 2Х81 versions of the cassette are available. 
Please specify which you require. 


Professional Computer Assisted Learning materials from: 
CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent, St Johns, 
Woking, Surrey GU21 1UF. 


Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL 
postage. 


UK £3.45 
Europe £4.00 
Rest of the World £5.00 


Sutton, Surrey SM2 5AS, England. 


Please send me....... 
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YOURKSSOMBUIE 


As a reader of Your Computer you'll agree that every issue is an invaluable reference. 


To keep your copies in order you'll need a binder, specially designed for Your Computer, 
to ensure every issue remains in good condition for your future use. 


To order your binder complete the coupon below and return it to us, with your cheque. 
Prices, including VAT, postage and packing, are as follows: 


To: General Sales Manager, Room 108, Quadrant House, The Quadrant, 


ZX81 Spectrum 


MANAGEMENT GAMES 
Dallas — £5 


A game of oil exploitation in Texas. Decisions are required on purchasing 
concessions, the movement and use of drilling rigs, and the building of 
platforms and pipelines. Can you take-over the Ewing Empire. 


Airline — £5 

Can you compete with British Airways? You must decide on the number of 
aircraft to operate, whether to buy or charter, whether to enter into a loan or 
а fuel contract and the levels of staffing and maintenance. Problems 
encountered are tax demands, strikes, cancelled flights, hijacks and aircraft 
crashes. 


Autochef — £5 


As MD of a Catering Company you must negotiate for leases, decide on 
menu prices, level of wages, advertising and dividends. Each year you must 
predict the inflation rate. You are also given options on consignments of 
wines and food and loan contracts. You will be made to resign if you are not 
successful. There are 3 levels of difficulty. 


Print Shot — £5 

You own a small printing company and are required to decide on (a) the 
number and type of staff you employ and when to increase or reduce staff 
(b) the amount and type of paper you stock (c) the week in which work is 
schedules (d) the quotation for each. Are you an entrepreneur? Test your 
business acumen to the limit! There are 3 levels of difficulty. 


Business Model Modeller X £8 


This is a very User Friendly business modeller. It does not have the flexibility 
or the complexity of Micromodeller. However it does provide the managers 
with a useful business tool and an introduction to modelling. The model 
shows the profit sensitivity and the interaction of the pertinent marketing 
and production factors of a business. 
All Programs include detailed instructions and need 16K 
DISCOUNT: £1.50 for two; £3 for three; £5 for four and £7 for five 


ч ОЕРТҮС 
"f CASES COMPUTER SIMULATIONS 
Jet lek Je 14 Langton Way 


London SE3 7TL 


— — — — SOFTWARE FILE — 


510 PRINT "ЖТҮРЕ ^SyS"PO"E. <RET> TO PRIME THE CODE." 
520 PRINT "XPRESS CTRL-P ONCE FOR A DUMP RT ANY! TIME." 


(continued from page 115) 


218 REM 

220 REMKK USER CHOOSES LOCATION FOR CODE 530 END: REMEE CODE OKAY AND IN MEMORY 

230 REM 540 REM 

248 PRINT "MALLOW 208 BYTES FOR — CODE." 550 REMKK ABORT SEQUENCE - RESTORE MEMORY POINTERS 

250 INPUT "XSTRRT POSITION"; РО: PO = INT (ABS ‹РО)› 560 REM 

268 PRINT "PLEASE PROTECT MEMORY RS REQUIRED." 570 POKE 56, M1: POKE 52, M1: POKE 55, M2: РОКЕ 51, М2 

270 PRINT "XSTRRT OF CODE -" FO S80 REMEK DATA FOR MACHINE CODE 

280 REM 590 DATA 120, 169, 13, 141, 20, 3, 169. 23, 151 

290 REMKk LORD CODE INTO 209 BYTE BLOCK STARTING AT “PO” 600 DATA 141, 21, 3, 88, 96, 72, 152, 72, 133 

300 REM 610 DATA 138, 72, 165, 197, 197, 253, 248, 13, 251 

310 TT = 0: REMEK CHECK TOTAL FOR ALL DATA 620 DATA 133, 253, 201, 13, 208, 7, 173, 141, 105 

320 FOR LINE = 0 TO 25: REM## SPLIT DATA INTO LINES FOR CHECKING 630 DATA 2, 201, 4, 240, 8, 104, 170, 104, 65 

330 CS = 0: REMM* CHECKSUM FOR DATA LINE 640 DATA 168, 104, 76, 191, 234, 120, 169, 0, 38 

340 FOR J = @ TO 7: RERD DR: CS = CS * DR 650 DATA 32, 189, 255, 173, 5, 144, 160, 255, 189 

350 POKE PO + LI # 8 + J, DA 660 DATA 162, 4, 41, 15, 240, 2, 160, 7, 119 

360 NEXT J: ТТ = TT + CS 670 DATA 169, 4, 32, 186, 255, 32, 192, 255, 101 

378 CS = CS AND 255: ВЕМЕЖ CHECKSUM MOD 256 688 DATA 162, 4, 32, 201, 255, 176, 114, 169, 83 

380 READ DA: TT = TT + DR 698 DATA @, 133, 251, 169, 30, 133, 252, 32, 232 

390 REM 780 DATA 237, 255, 134, 1, 134, @ 132, 2, 127 

400 REMWK IS THE LINE OKAY? (LOCATIONS 63-64 HOLD DATA LINE NUMBER) 710 DATA 160, 0, 169, 14, 32, 210, 255, 177, 249 

410 REM 720 DATA 251, 201, 128, 144, 9, 41, 127, 72, 205 

420 IF CS <> DR THEN PRINT "MPDATA ERROR IN"PEEK (63) + 256 730 DATA 169, 18, 32, 216, 255, 104, 201, 34, 255 
X PEEK (64): ER = 1 740 DATA 288, 2, 169, 39, 201, 32, 144, 8, 35 

430 КЕМ## DON’T STOP AFTER FIRST ERROR BUT SET FLAG 7ER’ 750 DATA 201, 64, 144, 7, 9, 128, 208, 3, 252 

440 NEXT LINE 760 DATA 24, 105, 64, 32, 210, 255, 169, 146, 237 

450 IF ER THEN PRINT "X?PROGRRM ABORTED": GOTO 570: REMEE ABORT 770 DATA 32, 210, 255, 200, 208, 2, 230, 252, 109 
RND RESTORE MEMORY 7880 DATA 198, 1, 208, 203, 198, 2, 240, 27, 53 

468 IF TT <> 38196 THEN PRINT "XPDRTR ERROR, POSITION UNKNOWN. 790 DATA 169, 8, 32, 210, 255, 169, 13, 32, 120 
GOTO 570: REM X ABORT 800 DATA 210, 255, 169, 15, 32, 210, 255, 169, 35 

478 ВЕМ#Ж ALTER POSITION-SPECIFIC LOCATIONS 810 DATA 14, 32, 210, 255, 166, 0, 134. 1, 44 

489 POKE РО + 2, «FO + 13) AND 255: REM NEW IRQ VALUES (LOW) 820 DATA 24, 144. 172, 169, 13, 32, 210, 255, 251 

490 POKE РО + 7, (PO + 13) / 256: REMEK. CAND HIGH) 838 DATAS2,231,255, 104, 170, 104, 168, 104,144 

500 POKE PO + 84, PEEK (648): REMMK SCREEN LOCATION 840 DATA 88, 76, 191, 234, 234, 234, 234, 234, 245 


Graphic aid 


| John Buchanan, 
East Horsley, Surrey. 


THIS 15 a machine-code routine to overcome 
an annoying feature of Sinclair Basic: the CLS 
command must follow a global Paper Ink, 


Flash or Bright command or statement. This 
means that if you have created a screenful 
of high-resolution graphics and you want to 
make the whole screen flash or change the Ink 
or Paper colour over the whole screen, you 
have to execute a global colour statement then 
Clear your display and then redraw it. 

This can be undesirable especially if your 


display took a long time to draw. The 
machine-code routine can be called during or 
after the program execution. The new 
attributes for the screen are set using the 
Randomise N sequence where N is chosen, 
according to page 116 of the manual. Then the 
routine is executed by a call to 1+RAMtop - 
this is 32570 on the 16K machine. 


im REN or ee кесше ш ыс Es Sz Demonstration Program 
2а REM .N.Buchaenan E 
3@ REM 5€ LET A=INT (256sRMP3 128 
| 4@ CLEAR (PEEK 2373/8-256sPEEK 4@ LET B-INT (172£xHND)-85 
23723113-z2 59 PLOT 128,86: DRAW A,B, PIvas 
S@ LET P=PEEK 237382256 3PEEK 2 RNO+0.1 
3731: FOR F-1 Te READ A: POK 6@ BEEP @.3,S@sRND-25 
E P*F.B: NEXT F та RANDOMIZE 
60 DATA 5Z2,91,237.75,118,92,33 50 LET L-USH 32570 
,0.88.113,35,185$,200,24,-6 38 PAUSE 45 
46 NEU зга co та 1@ 


Function copy 


John Crombie, س‎ 
ОМ 


Lisburn, 

County Antrim. 

THIS SHORT program for the Acorn Atom 
simulates the function keys of the BBC Micro. 
The functions to be executed are held in 
strings and executed by pressing Shift plus the 
string name so the string will be executed as if 

А = "PRINT""ATOM FUNCTION KEYS“ 
typed from the keyboard by typing Shift A. If 
a carriage return is required at the end of the 
function a Ctrl A should be substituted in the 
function string so 

$L=“LIST(CTRL A)” 
will execute List(CR) every time Shift L is 
pressed. 

Line 130 sets up where the functions are 
going to be stored: in this case # 8200. Each 
function string is limited to 63 characters, so 
total storage for the 26 functions is 1,008 bytes. 
Line 290 changes the character input vectors. 
Lines 310-330 dimension the other strings and 
default them to a single space, while lines 
170-265 contain the actual machine-code 
routine required. 


10REM3*3 жз 0 + + + GGG + ЖЄ ЗЕ + # (E 


20REM* 
SOREM* 
40REM* 
SOREM* 
650REM* 
7 OREM* 
BOREM* 
S90REM* 


(C) J.CROMBIE 


FUNCTION KEYS 
SHIFT А - 


ФА - $Z 


100REM33 GG + + + + # + 4 + ЭЕ #3 + # +} EG + + 


110REM 
120REM 
130 A=#8200 


140 DIM VV6:VV2=#2800:P, $21 
190 FOR 1=1 TO 2 ;Р=#2800 


160C 


170:VVO JSR#FE94: CMP@#61:BMIVV1:CMP@#7B:BPLVVi 


180JSRVV2::VVIRTS 


190: VV2SEC;SBC@#61:STY#ADs TAY: STX#AC:LDX#AD 


200 LDA#322, Y:STA#AE 
210 LDA#33D, т: STA#AF 
220 LDY8O 


SHIFT Z 
FUNCTION HELD IN 


ATOM FUNCTION KEYS 


1982 


(continued on next page) 
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— — SOFTWARE FILE 


[continued from previous page) 


230:VV3 INY:LDAC#AE). ¥:CMP@4D;BEQVVS 


Z40DEY:LDA(KAE), Y;STA#100, X; INX 


2501INY:JSR#FE52:;JMPVY3 


260: VV4DEY1LDA(&AE?, Y: CMP@1 3 BNEVVS:LDA@#D 


265:VV5 STX#AE:LDY#AE:LIDX#AC:RTS 


2701 
280М.:Р,%6 
2907#20А4=0:7#208=#28 EX 


310FOR B-0 TO 25:874222-74322.8«63 


320874833D-(7$32248*63) /2564 ?8 33D 


340END 


330! (@?#33D*256+87#322)=4#20200D29:N. 


Screen scroll 


Martin Layley, 
Wokingham, 
Berkshire. 


ACCORDING TO the Dragon manual, when 
using Get and Put to move blocks of graphics, 
an array has to be Dimensioned to the same 
size or greater than the area of the graphics 


block. This is not so. In fact, you can get away 
with much less space in the array. The manual 
says that to Get a 20 by 20 block from the 
screen you need an array of (19,19). But you 
only need: 

(0,100) in modes 3 and 4 

(0,50) іп modes 1 and 2 

(0,25) in mode 0 

The reason for this is that each element in an 

array takes five bytes, and that the computer 
stores more than one pixel in each byte. 


The way of working this out is as follows: 
first, multiply the horizontal size of the 
graphics block, by the vertical size, then divide 
this by five and round up to the next nearest 
whole number. Next, for modes 3 and 4, 
divide by eight; for modes 1 and 2, divide by 
16; for mode 0 divide by 32. Now round up to 
the next whole number. Finally, dimension 
the array with 0 as the first parameter, and the 
number which you have just arrived at as the 
second. 


"ae SCREEN SCROLLER 


'aesMaRTIN LAYLEY 1982 
*##SET GRAPHICS SCREEN 


**#DIMENSION ARRAYS 
DIM L(Ø 76), 5CQ 1190) 


O 4 Or CD PS C4 IN) a 


g 


15 PUT (@,0)-(244,191),5 


16 GOTO 12 


7#&kDRAW ELLIPSE 
10 CIRCLE (128; 952.128, 0, . 75 

11 'SHIFT SCREEN 10 PIXEL TO THE LEFT 
12 GET (0.00-(9, 191). L 

1% GET (10,02-(255, 
PMODE 4&:SCREEN 1; 1:CDLOR O0, 5:PELS 14 PUT (245, @)-(255, 


191),5 
191»L 


ال 


Relocate screen 


Paul Dunning, 
Bristol, 
Avon. 


THIS PROGRAM demonstrates how it is 
possible to relocate the screen in any part of 
memory on the Atari computer. It does this by 
Poking two addresses near the beginning of 
the display list with the high and low bytes of 
the memory location that you wish the screen 
to be placed at. Unfortunately the position of 
the display list varies depending on the 
graphics mode. 

If you Peek memory locations 560 and 561 
they will give you the high and low bytes of 
the address of the display list. You then add 
four to this in order to get the address to Poke 
the new screen location. Line 10 does this. 

The variables are as follows: SP is the 
location to Poke low byte of screen; SP + 1 is 
the location to Poke high byte of screen. 

5 GRAPHICS 7:POKE755,1 

6 ?:??“5МООТН SCROLLING IN 

GRAPHICS 7” 
10 SP — PEEK(560) + PEEK(561)*256 +4 
12 POKESP, 176:POKESP + 1,163 
20 S —176:H = 163 
25 GOTO60 
30 S=S+40:IFS>255 THEN S = S-256: 
H=H+1 
40 POKESP,S:POKESP +1,H 
50 RETURN 
60 ST = STICK(O) 
70 IFST=14 AND H>163 THEN GOSUB100 
80 IFST=13 AND H<191 THEN GOSUB30 
90 GOTO6O 
100 S=S-40:IFS<0 THEN 5 =S +256:H=H-1 
110 POKESP,S:POKESP + 1,H 
120 RETURN 

Use a joystick in port 1 to scroll the screen 

up and down memory. 
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Tight security 


Andrew Ho, | ZOJ 


Leicester. 

IDEAS FOR maintaining program confidenti- 
ality have been published before in Basic, 
requiring the user to input a secret codeword 
before the program will run. Such security 
checks are easily bypassed in Basic by the use 
of Break or Stop keys. This code routine 
cannot be circumvented. The machine code is 
stored in a Rem statement containing 50 
characters, as the first line of the program. 
Since many hexadecimal machine-code 
loading programs have been published, it is 
not necessary to repeat one here, 

The routine starting at 16516 prints a screen 
prompt, then calls the key-scan subroutine in 
ROM many thousand times, seeking for a 
secret combination of keys to be pressed. If 
this is not found within 27 seconds, it jumps to 
the New subroutine in ROM and erases the 
program, thus preventing unauthorised access. 
To be effective, this idea should be 
incorporated in a program which auto-runs on 
loading from cassette. 

The line following the program line 
containing Save should enter the machine- 
code routine at 16516 immediately, as 
illustrated in the sample program. The routine 
will work in both IK and 16K machines, 
although it will probably find more use in 16K 
programs which might store confidential 
information. The screen is cleared and the 
counter reset before entry to the main 
program, so that further copies of the program 
will still feature this security check. 

The secret codeword may be two, three or 
any number of any keys to be simultaneously 
pressed, thus making it impossible for 
uninformed users to breach the security check. 


Your own secret codeword can be used if you 
understand how the key-scan routine operates 
in ROM. For those who do not, here are some 
possibilities: 


16535 codeword 
9D AHO 
7D ASM 
7B WM 
AE Shift X 7J 
Hexa- 
Address decimal Explanation 
code 
16514 FF 63 Set counter 
3E 28 D7 
3E 34 D7 
3E 29 D7 Print screen prompt 
3E 2A D7 
3E OF D7 
16531 loop CD BB 02 Call Keyscan 
1190 D9 LD DE, secret code 
AF XOR A 
ED 52 SBC HL, DE 
280b JR Z, +13 
16542 2A8240 LD HL, (16514) 
2B DEC HL 
228240  LD (16514), HL 
BC CPH 
20 EB JR NZ, loop. 
C3C303 ЈР NEW 
CD 2А 0A Call CLS 
3E 63 LD A, 63 Reset 
328340 LD (16515), A Counter 
16563 c9 RET 
Andrew Ho's protection program. 
9000 SAVE “program name” 
9010 RAND USR 16516 
9020 RUN or GOTO start of program 
Sample program. 


Code machine 


Kenneth Hart, - 


New Crofton, 
Wakefield. 


SOFTWARE FILE 


THIS PROGRAM turns a sentence into a series 
of blocks of five-figure code. 

There are 65,535 different codes available 
and the code can be a different length to the 
original message. 


I have built into the program a copy routine 
which is only marginally slower pm the 
inbuilt copy routine. 

The advantage is that it only prints one 
blank line and therefore saves paper. 


OR A$s"D') T 


70 PRINT ӨТ 1,9; "PLEASE INPUT 
CODE NUMBER” ;TRÉ 5;"( 1 TO 65535 
INPUT 
ege 17 Ata ÑOR m»essss THEN coro 
100 сїз 
116 RAND A 
120 IF hs-"D" THEN GOTO 1000 


338 PRINT АТ 1,9; "PLEASE INPUT, 
YOUR MESSAGE” ;ТАВ 2T ЕЧ Вк лї L 


se N B 
160 IF B:453 THEN GOTO 

198 PRINT RT 4,5; "THES MESSAGE 
iS TO LOI 


NG” 
180 ГОН Fei то 160 
190 NEXT. 

200 PRINT. „AT 4,3; 


210 GOTO 14 
528 ТЕ 8,5<91мт (B/S) THEN LET 


338 ır c B8/S<>INT (B/S) THEN GOTO 


сз 
250 PRINT “CODE ";R 
268 PRINT “YOUR MESSAGE гэ: -~ 


в 
" THEN LET ВФ (17) 


Renumbering 


Great Rollright, 
Oxfordshire. 
HERE IS a renumbering facility for the ZX 
Spectrum, and it will easily fit into the 16K 
model. The Basic program loads the machine 
code above a reset RAMtop, then Saves it on 
to tape, verifies it, and then clears the Basic 
program out of the memory. 

Whenever you need to renumber, just enter 
the command: 

PRINT USR 32550 : LIST 

To load the machine code from tape, just 

type the command: 
CLEAR 32549 : LOAD “‘renumber” 
CODE 32550, 40 

The machine-code program is listed with 
comments to help understand how it works. 
10 CLEAR 32549 
20 FOR а = 32550 TO 32589 
30 READ п: POKE a,n : a 
40 DATA 17,10,00,58,83,92,111,58,84,92,103,24 


14,114,35,115,6,10,19,16,253,35,78,35, 


70,9,35,58,75,92,189,32,236,58,76,92, 
188,32,230,201 

50 SAVE “renumber’ CODE 32550,40 

60 VERIFY "'renumber" CODE 32550,40 

70 NEW 


Speed scroll 


Munir Zaman, 
Levenshulme, 
Manchester. 


THIS PROGRAM performs the scroll function at 
speed without disrupting the display file. 
ZX-81 users will notice that clearing the 
screen after a scroll function takes a long time 
if the program is long; also printing takes a 
long time after a scroll function. 


350 Ler с=сорє ssim exwT (ное 


5 
340 IF C63 THEN LET C=C-37 
350 LET C$ CH) =CHRS C 


LET Lale 
430 Кыа 
459 PRI 
® TF Г^з5-тйт (L725) THEN PRI 
479 NEXT т 

iso 85808 288° 

1.1; "PLEASE INPUT 

MAX 18 LINES BY 2 


ЧЕ B577 THEN 
ER 1855597 H: GOTO 1100 
4,8; “THIS IS TO LO 


FOR F=i TO 100 
NEXT F 
1080 PRINT RT 4,8; ~ 
1090 GOTO 1020 

LS 


1 NT "CODE ~ 
1120 PRINT „CODED AEssace 15: 


5205 2800 

ST 

1150 DIM с®‹в› 
Ет co 


ов 
" THEN GOTO 1250 

=С+ 

1210 LET D-CODE B&(I)-INT (RNO¥2 


1820 IF D:27 AND D<>@ THEN LET D 


EIE) 
1230 LET Pu ZCHR$ D 

1240 IF C$1(C)-^." THEN LET C$1C) 
1250 NEXT I 

1298 BRINT "cope “ia 

= A Gi 

1280 PRINT “THE MESSAGE 15: -“ 
1290 PRINT C$ 

300 s. 

1310 GOSUB 2000 

1400 PRINT "PRESS ANY KEY TO CON 
TINUE" 

2429 PRINT " OR ““NEULINE““ TO 5 
2429 LET EcCODE INKEYS 

430 IF Е=@ THEN GOTO 1420 

144! LS 

1450 IF Е‹›118 THEN RUN 

14658 STO! 

2000 PUMA RT 21,9;" оо YOU џам 
T а COPY On міт” ~ 


Бүз 
2еве IE NOT ‹©®%=”Ү- OR оен“) T 

ӨЗ=дн” THEN GOTO 2260 
2048 PRI 21,0; “ т AM MARI 
NGLA CORY FOR vou” = 


se LET 
S960 LET G=PEEK 16396+256ePEEK 2 


2070 LET G-G+2 


2170 RETUI 
2200 SAVE “CODE” 
2210 RUN 


Move 
Load 


COMMENTS 


i7. 18,66 Ld DE.18 Load first line no. into DE resisters 
58.83.92 Ld Я, (23635) Load L.5.B. of address of start into A 
111 Ld LA Load A into L 
58.84.92 id R,C23636) Load M.S.B. of address of start into A 
183 Ld HOA Load A into Н 
2 Jr. 14 Jump to test for end of program 
Ld (HL), D Alter M.S.B. of line number 
Inc HL Move to L.S.B of line number 
Ld CHL>.E Alter L.S.B of line number 
Ld B19 Create next line number 
Inc DE By incrementins DE 
Dinz 253 Until В = û 
Inc HL Move to L.S.B. of lensth 
i Load L.S.B. of lensth of line into C 
Move to M.S.B. of lensth of line 
Load L.S.B. of lensth of line into В 


Add lensth of line to HL 


to start of next line 
L.S.B. of address of start of 


variables into R 

Compare with L 

Jume back to alter line number 
if 0. 


K. continue if not 


58,76,32 Ld A. 123628) Load M.S.B. of address of start of 
variables into A 
Ce H Compare with H 
Jnz 238 Jume back to alter line number 
if O.K.,continue if not 
Ret Return to Basic 


This program does not have these dis- 
advantages, and it only occupies 15 bytes 
compared to Per Nielsen's program although 
it does not have the special features. The 
program can be stored anywhere. If in line 1 — 
Rem — the program can be called RAND USR 
16514. Do not use the program if you have 
less than 3.25K of memory or if you have used 
SCROLL — CLS will negate this. 


Z-80 assembler hex decimal 
LD, HL, (16396) 2А, OC, 40 42, 12, 64 
PUSH HL Е5 229 


LD DE, 33 11, 21,00 17, 33,0 
ADD HL, DE 19 25 
POP DE D1 209 
LD BC, 726 01, D6, 02 1, 214,2 
LD IR ED, BO 237, 176 
RET c9 201 


The following routine will load the program: 
10 LET X = 16514 (starting address) 

20 INPUT A$ 

30 POKE X, CODE A$*16 + CODE A$ (2) -476 

40 IF A$ = “C9” THEN STOP 

50 LET X = X+1 

60 GOTO 20 m 
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And now for the big picture. 


TRADER  Atrilogy of 16K programmes that 
combine to give an epic 48K graphic adventure. As a 
galactic trader, you deal with some very bizarre 
customers indeed. Will you live to tell the tale? ZX81 
£10.50. VIC20 £18.50 [tape or disc). 


SUBSPACE STRIKER Our top selling, big 
screen graphic game. With your deadly Antimat 
torpedoes, you unleash havoc in the Federation 
spacelanes and try to dive back to the safety of 
subspace, fast. 2Х81 £5.50. VIC20 £9.50. 16K. 


STARQUEST А voyage of discovery and 
adventure in the cosmos. With the help of your 
onboard computer, you seek a habitable planet amidst 
the perils of deep space. 2Х81 £5.50.VIC20 £9.50. 16K. 


ENCOUNTER Would you know what to do if 
you encountered extra-terrestial beings? In this 
adventure, you are snatched off the Earth and the 
space invaders play YOU! ZX81 £5.50.VIC20 £9.50. 16K. 


ZOR Battle of the robots. Fight for survival in this 
action-packed strategy game. Megajoules of destructive 
energy іп a futuristic duel. ZX81 £5.50. МІС20. £9.50. 16K. 


HARVESTER 


BRAINSTORM 


GUITARPIX 1 


“ 


PIXEL POWER Atlastitis easy to create your 


own custom characters on the 8K plus expanded 

VIC20. A graphics workshop packed with useful 
features like Create, Amend, Save, View Set. £9.50. 
Refreshes the pixels that other programmes can't reach. 
(See Pixel Power in action in Trader and Subspace Striker) 


Reap your reward in the 
Boosterspice fields around the planet Delta. A cut- 
throat strategy game for 2 to 4 players for the 
unexpanded VIC20. £4.50. 


The telepathic emissions of the 
friendly Psions can wreck a human brain. Can you get 
our three space explorers across a river of nasty goo 
without blowing their minds. Unexpanded VIC20. £4.50. 


For the VIC20 owner who wants 
to play the guitar. The first of a series that shows how 
totune the guitar and demonstrates some elementary 
chords. Unexpanded VIC2O. £4.50. 


ОРЕ 


for more details. 
Pixel Productions 39 Ripley Gdns. London SW/14 ВНЕ 


Do you own a.TRS 80 Model | Level Il or Video 
Genie Micro System? Have you seen my new 
catalogue of Cassette Software for these 
machines? 
If not, do not miss out. Get my fully descriptive 
FREE catalogue of fairly priced quality software 
NOW by clipping the coupon or writing direct. 
SAE not required. 
Beginner or expert, something of interest awaits 
you. 

J. K. GOSDEN SOFTWARE 


Tineslip, 13 Ashtead Common, 
Ashtead, Surrey KT21 2ED. 


J. K. GOSDEN SOFTWARE, TINESLIP, 13 ASHTEAD 
COMMON, ASHTEAD, SURREY KT21 2ED. 


Please send me your free catalogue. (Do not send SAE.) 


NAME_ 


ADDRESS 


MACHINE 


MEMORY 
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VI (SPECIAL 


Ten Cassette OFFER 
Programs 


worth $79.50 
FREE when you buy 


VIC20 з VIC 20 


AND. 
COMPUTER 4 CASSETTE UNIT 
at £134.99 at £40.95 


TOTAL PACKAGE PRICE £175.9 


Please make Cheques/P.O.'s 
payable to: Kayde 
Electronic Systems Ltd. 
Please add £1.50 P&P 


wv 


ASK FOR 
SOFTWARE 
DETAILS 


INC. 
VAT 


To: Kayde Electronic Systems Ltd., 
The Conge. Gt. Yarmouth, 
Norfolk, NR30 1PJ. 


KAYDE Please supply: 1 VIC 20 computer 
ELECTRONIC | UN rice of E1764 plos my | 
Ei. Tui 
LIMITED р. v 
THE CONGE, GT YARMOUTH, | sse. seal 
NORFOLK, NR30 1PJ 2 
TEL:0493 57867 | 


COMPETITION CORNER 


A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in January. The 
name of the winner, the solution, and a competition report will 
be published in the March, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 


short program rather than by any other form of reckoning. 


Competition 
results 


THE PRIZE for the November competition was 
a Jupiter Ace, currently unique among micros 
in having Forth rather than Basic as its 
resident language. No less than 128 people hit 
upon “go Forth and multiply" to complete the 
sentence “The Ace would help me ...". Some 
people introduced a touch of variety by 
tagging “by Jupiter" or “by Jove" on the end. 
A single dissident voice rang out from P Riley 
with “go Forth and mystify”. 

But still reeling from this torrent of identical 
entries we made the winner R Gibson, 39 
Lisburne Lane, Offerton, Stockport, Cheshire 
for his straightforward “ро Forth and become 
an Ace programmer". 

Other notable entries, which also managed 
to break away from the standard formula, were 
J Gearing's “injupiterbly” and “play my other 
cards better — especially my graphics packs” 
from L Unstead-Joss. In an allusion to a claim 
Sinclair once made for the ZX-81, G Mason 
suggested that the Ace would *help me run 
my nuclear power station". 

'The Catfighter's problem was perhaps too 
easy. It only required a simple program to 
provide the solution — 2,025 Wo'ny ships and 
89 lenses. A mathematical approach involved 
noticing that the number of ships destroyed 
must be a square and that there is only one 
square between 2,000 and 2,100. 

'The winning solution, picked at random, 
was provided by P Sayer, 15 The Chase, 
Worlingham, Beccles, Suffolk NR34 7DW. 
ia M CRTFIGHTER SOLUTION 
ETE SAYER 


m 


[0] 


STAR 
STONE 


BY ANTHONY 
ROBERTS 


ANOTHER OF the artefacts 
you won a few competitions ago 
from the Klingon treasure asteroid 
was this Stella Octangular, encrusted 
with fabulous tetrahedroid zircon crystals, 
represented by triangles, pan-metallic hyper- 
cubes, represented by squares, and spheroid 
megacarat diamonds, represented by circular 
dots. 

As with all Klingon artefacts, it's booby- 
trapped. Just touching any jewel on certain 
faces will cause the artefact to form a minute 
black hole, taking you with it, of course. The 
dangerous faces are the ones which are not on 
the longest closed loop of the adjacent faces. 
This loop is formed by moving from face to 
face, never repeating any face. Each 
consecutive face differs from the last by just 


1 


ее у 


YX 


XY 


one jewel — their positions on the face are 
immaterial. 

Here’s a net of the Stella Octangular. If you 
cut it out, fold the darker lines upwards, the 
others downwards, and stick the marked taps 
under the correspondingly-marked edges, 
you'll have a model of the artefact. You do not 
need to make the model to solve the problem. 
The question is: how many of each type of 
jewel are booby-trapped? 
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let the 
DRAGON 32 
fire your 
imagination... 


for only £199.50 


Plus £5 Post & Packing 


No other computer offers 
you all these features 
at any price... 


32K RAM MEMORY 

PROFESSIONAL STANDARD KEYBOARD 
1 YEAR WARRANTY 

9 DISPLAY COLOURS 

5 DISPLAY RESOLUTIONS 
EXCEPTIONAL GRAPHICS CONTROL 

5 OCTAVE SOUND GENERATOR 

DIRECT MUSIC COMMANDS 

REAL-TIME CLOCK/TIMER 

MICROSOFT EXTENDED COLOUR BASIC 
PLUG-IN CARTRIDGES AVAILABLE 
CENTRONICS PARALLEL PRINTER PORT 
SOCKETS FOR JOYSTICKS 

SOCKETS FOR FULL CASSETTE CONTROL 
EXCELLENT CASSETTE FILE HANDLING 
COMBINED AUDIO/DATA INPUT FACILITY 
AUDIO OUTPUT VIA T.V. 

EXPANDABLE TO 64K RAM 

POWERFUL 6809E MICROPROCESSOR 
FREE 160 PAGE TRAINING MANUAL 
BRITISH MADE 


Available now from: 


ComServe 


98 TAVISTOCK STREET, BEDFORD MK40 2RX. 
TELEPHONE: BEDFORD (0234) 216749 
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NEW SPECTRUM 
AND ZX81 
SOFTWARE 


“WINGED AVENGER” 

Fast and furious. SPECTRUM version has SOUND and USER GRAPHICS. 7 LEVELS, 3 
WAVES, MOTHER SHIP, HIGH SCORE, RE-FUELING, RAPID FIRE, SMART BOMBS. 
and LASER SHIELD. PCW "ONE OF THE BEST SINCLAIR GAMES YET”. Only £4.50. 
all SPECTURM + 16K 281 


“SPECTRUM SCRAMBLE” 

{CONDITION RED), MORE M/CODE ARCADE ACTION NO LESS than 8 
DIRECTIONAL KEYS for а SMOOTH MOVE. Full ARCADE features including, 
LASERS, BOMBS, INSTANT RESPONSE, CONTINUOUS SCORING ROCKETS, 
SOUND, FUEL DUMPS, RED METEORS, DEFENDER CRAFT and HIGH SCORE. 
Beware CONDITION RED. With this one you MOVE, FIRE and BOMB AT THE SAME 
TIME. Don't waste time waiting for explosions play THE FAST ONE. NEW RELEASE 
PRICE of £4.95. 16K or 48K SPECTRUM. 


"CONDITION RED" 2Х81 

For 2Х81 owners we have released a SCRAMBLE based M/CODE program written by 
TWO ARCADE GAMERS for home based excitment. SPEED and a very professional 
presentation. HIGH SCORE TABLE, SHIPS LEFT, FUEL DUMPS, AIRBORNE 
MISSILES and a very fancy SCROLL. Overcomes many of the ZXB1's limitations and 
produces a good game with RAPID MOVEMENT and FIRE. See for yourself what these 
two young men have written. JUST £3.95. 16K ZX81. 


“AUDIO SONICS” 

WINNER of WIZZ KID 82. For the SPECTRUM, A.S. writes sound effects for your own 
programs. 26 PRESELECTED SOUND EFFECTS include TELEPHONE, POLICE SIREN, 
FROG, SPACE EFFECTS and OUTBOARD MOTOR, GO into MODIFY and you are 
presented with a display of SLIDER CONTROLS to adjust PITCH, RISE, FALL, 
BRISKNESS, DECEL, ACCELL, TONE, REPEAT RATE, STUTTER and DELAY. 
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Call “THE 
SOUND ONE” and a program line will appear that is ready for insertion into your own 
programs. Hours of EXPLORATION. YOU WILL ВЕ AMAZED what BEEP can DO. We 
эге proud to offer this at £4.99. 16K or 48K SPECTRUM. 


“SPECTRUM RENUMBER DELETE” 

ALL M/CODE RENUMBERS ALL NOT PART. “YOU WON'T BUY A BETTER 
RENUMBER PROGRAM FOR THE SPECTRUM” JUST 600 BYTES. At £4.95. ALSO. 
2Х81 VERSION 


"PROGRAMERS DREAM” 

A SPECTRUM TOOLKIT. Position independent and just 1450 BYTES. Facilities 
RENUMBER lines or blocks any increment or start. BLOCK OR LINE MOVE including а 
RENUMBER into place if required. BLOCK OR LINE ERASE, CHANGE SELECTED 
STRINGS (NAMES OR CONTENTS). DUMP variable names and values (usable in a. 
loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and 
CLEARN. JUST £6.95 with explicit instructions. 


“DO NOT PASS GO” 

Renamed under protest. ZXB1 simulation of the BEST SELLING BOARD GAME, PARK 
LANE and all that. Up to SIX players. ZX81 acts as DICE THROWER, BOARD, RENT 
COLLECTOR, UNPIRE, BANK, RULE BOOK, ACCOUNTANT and PROPERTY 
RECORD. no counters, money, board or dice needed. GAME SAVE INCLUDED, with a 
winner so for REPORT. Complete with instruction booklet. 16K 281 at £6.95, 


"GREATEST GAMES V1* 

This tape is aimed directly at NEW OWNERES. TEN YES 10 games on one tape. Most 
use M/CODE all worth playing. Written by a user and well written at that. РАС MAZE 
where living is winning, GOBLER eat the cells dodge the genes, STAR DEFENDER hold 
оп till help arrives, VAMPIRES enter the COUNT the maze is a death trap, SUICIDE no 
Winners just better losers the BLOBS win again, FROGLER good fun this, SOGGY 
BANKS and FLOATERS, STAR TREKER this is frustration on tape, DICTATOR an old 
favourite push both BUTTONS and PEASANTS. Also BOMBER bomb your way to à 
SAFE LANDING. 50р а game makes this the BEST ZXBI value at £5.00. 16K 2Х81 


"ADVENTURE IN TIME” 

A most extravagant adventure using DATA TRANSFER between programs allowing а 
16K 2Х81 to run around 60K of adventure. Set in AUSTRALIA . . . Save Mankind 
Only Way . . . Time Travel . . . Time Machine . . . Warp Back . . . Probe Future 
Consult Experts . . . Word Search . . . Cave Structure . . . Decipher Symbols . . . Ап 
AMBITIOUS MARATHON needing ARITHMETICAL and DIRECTIONAL ABILITY along 
with REFLEX ACTION, DEDUCTION and above all patience. KEY SECTIONS produce a 
different game each TIME ensuring a new challenge EACH TIME. HOURS upon HOURS 
‘of MENTAL GYMNASTICS for £8.00. 16K 2X81. 


“ADVENT.” 

NOW FOR SOMETHING COMPLETELY DIFFERENT. An Eight part SYSTEM to create 
GAMES. The SYSTEM has particular relevance to “ADVENTURES” but has capabilities 
beyond its original function. Develop creative skills like PROGRAM PLANNING, the 
APPLICATION of LOGIC and GAME CREATION without concern for the technicalities 
of a computer language which can be learnt later. Included is а MINI ADVENTURE to 
increase your understanding of the system. Games can be revised after running 
Programs are SAVED as M/CODE DATA FILES for the MASTER PLAY FILE to operate. 
BASIC lines 110 and 6500 are available for the user own routines, A.D.V.E.N.T. is the 
IDEAS PEOPLE. LAUNCH PRICE of just £5.95. 16K ZX81 


"TRADER JACK” 

An ADVENTURE TRADING game set in the POLYNESIAN islands of the SOUTH 
PACIFIC. With £40,000 to buy and fit your your SHIP, purchase PROVISIONS and 
obtain a CARGO to TRADE on the ISLANDS. The RISKS are yours to take as are the 
PROFITS. Are you OUTCAST or MILLIONAIRE. Still POORER means WISER and you 
can surely beat the SYSTEM next TIME, TRADER JACK £5.95. 16K 2Х81. 


"SPACE TREK” 

OH NO NOT THAT AGAIN. Not not quite. Same story only LONGER and BETTER. This 
опе is not at all forgiving JUST ONE MISTAKE and you are NO MORE. COPY short and 
long range RADAR MAPS to PRINTER, Game length is related to your RANK and the 
higher levels require many HOURS play. A SECOND GENERATION TREK at £5.00. 16K 
2Х81. 


WORK FORCE (WORKS HARDER) 
140, WILSDEN AVE. LUTON. BED. ENGLAND. 
U.S.A. USERS WRITE TO 


P.O. BOX 441 TITUSVILLE, FLORIDA 32780. U.S.A. 
ALSO AVAILABLE AT BUFFER AND MICROWARE. 


from 


J.K. GREYE SOFTWARE LTD 
THE Nell GENERATION SOFTWARE HOUSE 


"Without question the finest machine code games available 
today.........-J.N. ROWLAND Product Manager for М.Н. SMITH. 


GAMESTAPE 1 for1K________ ony £3.95 
10 Games incl. ASTEROIDS, UFO, CODE, BOMBER, 
GUILLOTINE, KALEIDESCOPE, etc. 

PROBABLY THE BEST VALUE 1k ТАРЕ AVAILABLE. 


We've done in 1k, games which some of our competitors 
require 16k to до! 


GAMESTAPE 2 for 16K — — à— à à 5 onlyf395 
*STARFIGHTER Superb machine code Space Battle. Set 
against a background of twinkling stars, with stunning 
explosions — if you can hit the enemy! 

PYRAMID Can you move the Pyramid? Make a mistake and 
it will collapse! A Thinkers game. 

ARTIST The ultimate Graphic Designers aid. 8 Directions, 10. 
Memories, SAVE, COPY, RUBOUT, CLS, etc. 


GAMESTAPE 3 for 16K 
*CATACOMBS A M. 
level can contain up to 
Food, 


looms, 8 Passages, 7 Monsters, 
! Gold, Traps, Phantoms, an Exit (to the next level); 

and there's an infinite number of levels. 

NOTE. . . . This is NOT one of the necessarily limited text 

Adventures as sold elsewhere. 

“Ал excellent addictive game 


which will keep you amused 
for hours”. 


COMPUTER & VIDEO GAMES. 


GAMESTAPE 4for 16K ___ only £4.95 
*3D MONSTER MAZE The Game to Top Al Others. 
Unbelievable Graphics! Can you find your way through the 
Maze? The EXIT is there somewhere, but then so is a T. REX, 
and its after YOU! All in 3D (the T.REX will actually run 
towards you in full perspectivel), you've never seen anything 
like this before! 
"3D MONSTER MAZE is the best game | have seen for the 
ZX81*... COMPUTER & VIDEO GAMES s 
If 1 had to choose just one programme to impress an audience with the capabilities of 
the ZX8I, then J.K. Greye's 3D MONSTER MAZE would be the one without doubt” 
ZX COMPUTING. — "Bnlant brillant, brant”... POPULAR COMPUTING WEEKLY 


GAMESTAPESfor18K.  — à— only £4.96 
73D DEFENDER The Ultimate Space Game. Super fast 
Machine Code 3D version of the Arcade favourite. You have 
10 save your home planet from the marauding Alien Spacecraft. 
This is all in 3D, your viewscreen shows you the view out 
‘of your fighters cockpit window. The backdrop moves when 
you turn, or fly up or down (B flight directions), just as if you 
were really flying it! But then YOU ARE! The Enemy Saucers 
will actually zoom towards you in 3D, and shoot you if you let them! Your display 
includes Score, Shield Strength, Altitude, Proximity, Forward Radar and your viewscreen, 
which shows your rotating homé planet, backdrop of Stars, Meteors, Explosions, 
P Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in 
full 301 


“Another 3D winner". 


SINCLAIR USER 


GAMESTAPE 6 for 1K ‘only £1.95 
“BREAKOUT Super Fast Full Screen Display Game. Your 
ай time favourite with an added twist. See how much Money 
you can win and watch the pounds convert to Dollars, All 


TM Zur 


in Machine Code for Fast Action with 3 Speeds, 2 Bat Sizes 
and three angles of rebound! The best BREAKOUT around 
and at this price you can't go wrong! 


WHICH MICRO & SOFTWARE REVIEW 


Nune best of its kind" . 


GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 


J.K. GREYE SOFTWARE LTD 


Dept У 16, Brendan Close, Oldland Common, Bristol BS15 6OE 


CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY 
TEL: 01-930-9232 (9 ат-7 рт) 


If you prefer to see before buying, our range of GAMESTAPES 
are stocked by the following stores. 


BUFFER MICROSHOP _____ 374A Streatham High Rd., London SW16: 
GAMER — 24 Gloucester Rd., Brighton; 
— — — 89 Park St., Bristol, Avon; 
29 Belvedere, Lansdown Rd., Bath, Avon; 

131 Melton Rd., Leicester; 

—— 144 St. Georges Rd., Cheltenham, Glos; 
W.H. SMITH —  — Over 200 Computer Branches; 
ZEDXTRA — 5 School Lane, Kinson, Bournemouth, Dorset: 


TRADE & EXPORT ENQUIRIES WELCOME 


MICROWARE 
SCREEN SCENE 


hot stuff! 
DRAGON 32 


= 


for only £199.50 


Plus £5 Post & Packing 


I have a burning desire for the 
DRAGON 32 — Please send me: 


О DRAGON 32 COMPUTER - £199.50 


DRAGON PLUG-IN SOFTWARE 


О Berserk - £19.95 C Ghost Attack - £24.95 
[C Meteroids - £19.95 О Cave Hunter - £19.95 
Cosmic Invaders - £19.95 О Tube Frenzy - £19.95 
Starship Chameleon - £19.95 


DRAGON CASSETTE SOFTWARE 

Special selection 1 - £7.95 0 Special Selection 2 - £7.95 
Quest - £7.95 Graphic Animator - £7.95 
Г] Computavoice - £7.95 Mazerace - £7.95 
Madness & Minataur - £7.95 
Examples from manual - £7.95 


RAGON PERIPHERALS 


Pair of Joysticks - £19.99 [C Cassette Cable - £7.95 
(Add £5 Post & Packing for DRAGON 32 — £1 for accessories) 


[s] ЕГ ЕЕЕ | 


*Please debit my Barclaycard/Access account with 
I enclose Cheque/P.O. for 


“Delete as applicable 


Name: 


ComServe 


98 TAVISTOCK STREET, BEDFORD MK40 2RX. 
TELEPHONE: BEDFORD (0234) 216749 
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SELF-INSTRUCTION COURSES 


SUPERKIT 
£19.90 


Learn the wonders 
digital electronics! 


of 


This practical kit for 
beginners comes complete 
with an instruction 
manual, components, and 
teach you all the basics of 


EXP300 breadboard to 


digital electronics. The course needs no soldering 
iron; the only extra you need to buy is a 41У 
battery. 

Using the same board you can construct literally 
millions of different circuits. 

The course teaches boolean logic, gating, R-S and 


J-K flipflops, shift 


half-adders. 
It is supported by our theory courses 


DIGITAL COMPUTER LOGIC 
& ELECTRONICS £6.00 


which covers: basic computer logic; logical circuit 
elements; the design of circuits to carry out 
logical functions; flipflops and registers; and 


DIGITAL COMPUTER 
DESIGN £8.50 


Our latest, most up-to-date course on the design of 
digital computers, both from their individual logic 
elements and from integrated circuits. You are 
first shown the way in which simple logic circuits 
operate and then, through a series of exercises, 
arrive at a design for a working machine. 


registers, ripple counters, and 


SPECIAL OFFER! All orders received before 25th 
December will be sent by Ist Class post at no 
extra charge. 

GUARANTEE No risk to you. lf you are not completely 
satisfied, your money will be refunded upon return of 
the item in good condition within 28 days of receipt. 
CAMBRIDGE LEARNING LIMITED, UNIT 8  RIVERMILL SITE, 
FREEPOST, ST IVES, CAMBS, PE17 АВЕ, ENGLAND. 
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022 
All prices include worldwide postage (airmail is extra - 
please ask for prepayment invoice). Giro A/c No 2789159. 


Please allow 28 days for delivery in UK. 


1 -.SUPERKIT(S) ё £19.90 
-.DIGITAL COMPUTER DESIGN(S) @ £8.50 

1 ..DIGITAL COMPUTER LOGIC AND ELECTRONICS @ £6.00 

l 1 enclose a *cheque/PO payable to Cambridge Learning Ltd 
for Е. A (*delete where applicable) 

| Please charge my 

| Access / American Express / Barclaycard / Diners Club 
Eurocard / Visa / Mastercharge / Trustcard 

7 expiry” Dite... ТЕТИРИ 

ТЕЕ ое Т 

l ra phone orders from card holders accepted on 0480 67446 

[| Overseas customers (including Eire) should send a bank draft 
in sterling drawn on a London bank, or quote credit card 

і number L 

і 4, UNIT 82 Rivermill Site, FREEPOST 
и Ives, Huntingdon, Cambs, PEI7 ФНК, England. (Registe 

1 in England No 1328762) 
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CAMBRIDGE LEARNING 


THE 
SPECTRUM 


ONLY £19.50 . var 


COMPLETE 

your SPECTRUM 

with our Multi-purpose 

Sound Generator and Joystick-port 

Board!! With one low-cost purchase you 

can obtain the following outstanding improvements 
to your ZX SPECTRUM: 


@ THREE CHANNEL sound effects. PROGRAM three 
independent sounds with music, gun shots, 
explosions etc. 

@ AMPLIFICATION of the standard sound output. 

€ PROVISION of JOYSTICK PORTS to allow simple 
connection of one or two suitable joysticks (see 
below). 

The 'ADD-ON' uses the amazing AY-3-8910 SOUND 

Chip, which gives you an enormous range of sound 

effects. The output and volume of each channel can 

be separately controlled, with gun shots, explosions, 
drums etc., produced under the 'sound envelope'. 

MOST IMPORTANT TO МОТЕ the CHIP is 

'processor independent.' This means that sounds can 

continue to be produced without any noticeable effect 

on the speed of your program!! 

The ‘ADD-ON’ contains its own speaker and amplifier 

chip and is supplied with a cassette containing sound 

demonstration routines and some sample sounds. 

The 'ADD-ON' simply plugs straight onto the back of 

your SPECTRUM. No soldering is required. 

The ‘ADD-ON’ is offered at the incredibly low price of 

£19.50 + VAT. 


COMPLETE YOUR 
SPECTRUM NOW!! 


JOYSTICK KITS £3.95 + VAT 

To complement our exciting new 'ADD-ON' for the SPECTRUM we 
are offering low-cost Joystick Kits. Each one contains a 
potentiometer-joystick, a fire-button and a suitable connector. 


ORIGINAL SPECTRUM SOFTWARE 
—from PROGRAM POWER —using the ‘ADD-ON’ to great effect!! 


CABMAN (Machine Code) £3.95 + VAT 

You are the owner of a fleet of yellow taxis. A rival firm competes 
with you, trying to steal your fares and run you off the road, if they 
can. Ten skill levels determine the number of opposing taxis, the 
speed at which they drive and the amount you earn per completed 
journey. MAXIMISE your earnings before you lose your entire fleet 
This program is FIRST CLASS. 

ATTENTION MACHINE CODE PROGRAMMERS! 

We can now offer SPECTRUM versions of the ASSEMBLER and 
DISASSEMBLER programs from ACS Software. The 2Х81 versions 
have proved extremely popular 
ULTRAVIOLET (Assembler) 
INFRARED (Disassembler) 
BOOKS 
SPECTRUM 

Over the Spectrum 
Cambridge Colour Collection 
2x81 

Mastering Machine Code on your 2X81 
NOT ONLY 30 Programs __ 

Getting Acquainted with your 2Х81 — 
49 Explosive Games for the ZX81 
Making the most of your ZX81 

Byteing Deeper into your 2Х81 
Ba Explorer's Guide to the ZX81 


ЕЗ ипле реа NOTE: We stock (and market) PROGRAM POWER 


SOFTWARE for the EU UH] ACORN, SPECTRUM and 
o (С) (WE [3 [DRAGON 32. Send S.A.E. for appropriate catalogue. 
OF REGENT STREET, 


CHAPEL ALLERTON, 
LEEDS LS7 4PE. 
Tel: (0532) 683186 


G(P/(8/(0(9(R(AMQ 0G [ м\П (с) 


— £6.95 + VAT 
— £5.95 + VAT 


(v) 
g 


All programs are now available 
aali good dealers 
o direct from MICRO POWER LTD. 


а. 
` | PROEGRAMBO: 


Pasa acd 60 есе PE P + VAT at IS 


WRITTEN ANY PROGRAMS| 

WE PAY 20% ROYALTIES: 

FOR DRAGON, SPECTRUM 
BBC, ATOM PROGRAMS 


THE ADVENTURE GAME THAT'S FOR REAL 


£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM 
(16K ZX81 VERSION NOW АМАА! 


week to play, it could take you a lifetime! P 
з come of эде... an ә 


enthusiast’s dream 


(ask Spectrum) SSK zx81) 


An investment at © 


Portsmouth POS ЗЕЯ 
England 


BRITAIN'S LARGEST SINGLE 
MICRO USER GROUP 
BEEBUG т: 

THE 


INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 


MEMBERSHIP NOW EXCEEDS 10,000 
BEEBUG runs a regular magazine devoted exclusively to the BBC Micro (10 
issues per year). Now 36 pages. 
April 1982. Reprints of all issues а 
d Tips — Major 


lable to members. 
les — News — Reviews — 


mentary. 
PLUS members’ discount scheme PLUS members’ software library. 


April Issue: 3D Noughts and Crosses, Moon Lander, Ellipse and 3D Surface. Plus articles 
on Upgrading to Model 8, Making Sounds, and Operating System Calis. 

May Issue; Careers, Bomber, Chords, Spiral and more. 

Plus articles on Graphics, Writing Games Programs, and Using the Assembler. 

June Issue: Mazetrap, Mini Word Processor, Polygon: plus articles on Upgrading, The 
User Port, TV set and Monitor Review, Graphics Part Il, More Assembler Hints, 
Structuring in BBC Basic, plus BBC Bugs 

July Issue (36 pages) Invaders and patchwork programs. Fix for BBC cassette Bugs, 
Mode 7 explored, User define Keys, Software reviews, High res graphics printout, 
RS423 receive fix. 

September Issue: Games programs! Higher/Lower, Hangman, plus string search 
program. Articles on debugging programs, a Safe Verifier, new User guide, errata, 
creating and moving multicolour characters, logic and the Beeb, ideas on colouring and 
shading, Acorn’s ROM replacement charge plus much more. 

October Issue. Program features: alien attack, calendar generator, Union Jack, memory 
display utility. Articles on debugging, improving key detection, Acorn press release on 
0.5.1.2. issue Il Basic, the tube and second processor options, а new series for less 
experienced users, software reviews. 


Membership 

6 months £4.90, 1 year £8.90 
Send £1.00 and A4 SAE 

for sample 

Overseas 1 year only: 

Europe £15.00, Middle East £18.00 
Americas & Africa £20.00, 

Other countries £22.00. 


Make cheques to 
BEEBUG 

and send to 
BEEBUG, Dept 4, 
374 Wandsworth Rd., 
London, SW8 4 


OHO w nascom 


SPECTRUM 


entane 


Colossal Adventure: The classic main- D 
frame game "Adventure" with all of the 
original treasures and creatures plus 
70 extra rooms! 


Adventure Quest: From the Great Forest; 
up Orc Mountain; through caves, desert, 
swamp, fire, lake and bleak moorland on 
an epic quest to defeat Tyranny. 


Dungeon Adventure: NEW! The dungeons of 
the Demon Lord have survived His fall. 
[s you acquire their treasures first? 


Each Level 9 adventure is packed with 
puzzles and has over 200 individually 
described locations — a game could take 
weeks to complete! Only data and code 
compaction allow us to provide so much. 


Each adventure requires 32K of memory & 
costs £9.90 (including VAT and P&P). 


Send order, descriving your computer, on 
a SAE for full details to: 


LEVEL 9 COMPUTING 


229 Hughenden Road, High Wycombe, Bucks 


a6O66LERS 


PUCKMAN FOR 16K ZX81 


BEAT THAT HIGH SCORE! 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOU! YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEANIES EDIBLE. BUT 
NOT FOR LONG! 


€ MACHINE CODED FOR FAST ACTION 

EXTRA "GOBBLER" FOR 10,000 POINTS 

ON SCREEN SCORING 
€ HIGH SCORE WITH "ENTER NAME" FACILITY 
€ UP TO 4 PLAYERS 


AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95 


aR STEROIDS = 


STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLEO WITH FLYING ROCKS. 
SCORE BY SHOOTING THEM — WHICH ALSO CAUSES THEM TO BREAK INTO LOTS 
OF LITTLE BITS AND MAKES LIFE EVEN WORSE! 


@ EXTRA SHIP FOR 1,000 PTS ® FIRES IN ALL 8 
INOT AS EASY AS IT DIRECTIONS 
SCREEN SCORING SOUNDS!) © INCREASING NUMBER 
ІСН SCORE WITH ® SHIP MOVES JUST LIKE 
NTER МАМЕ" FACILITY RSION 
ФОР TO4 PLAYERS ө 


Ф MACHINE CODED FOR 
FAST ACTION 


RIGHT/THRUST HIP (FIRES BACK!) 


THIS GAME IS JUST AS BAD! - AND ONLY £5.95 
AN OFFER FOR REAL MASOCHISTS - BOTH TAPES FOR £9.95 
IMAIL ORDER ONLY-PLEASE MAKE CHEQUE/PO PAYABLE TO 


THE SOFTWARE FARM DEPT B 
CRAIGO FARM. BOTANY BAY. TINTERN, GWENT 
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Memotech products are available at larger branches of WHSMITH 


MEMOPAK 16K For those just а out on the road to 


real computing, this pack transforms the ZX81 from a toy toa 
powerful computer. Data storage, extended programming and 
complex displays become feasible. 

For even greater capacity, memory packs can be added 
together (16 + 16 + 16K or 16 + 32K). The MEMOPAK 32K and. 
the MEMOPAK 64K offer large memories at economical prices. 


MEMOPAK HRG This pack breaks down the constraints 


imposed by operating at the 2Х81 character level and allows 
high definition displays to be generated. All 248 x 192 
individual pixels can be controlled using simple commands, 
and the built in software enables the user to work interactively 
at the dot, line, character, block and page levels. Scrolling, 
flashing and animation are all here. 


MEMOPAK Centronics I/F the sasic commanas 
LPRINT, LLIST and COPY are used to print on any 
CENTRONICS type printer. All ASCII characters are generated 
and translation takes place automatically within the pack. 
Reverse capitals give lower case. Additional facilities allow high 
resolution printing. The full capabilities of your printer are now 
under the control of the ZX81. 


MEMOCALC The screen display behaves as a ‘window’ 
on a large sheet of paper on which a table of numbers is laid 
out. The maximum size of the table is determined by the 
memory capacity, and with a MEMOPAK 64K a table of up to 
7000 numbers with up to 250 rows or 99 columns can be 
specified. Each location in the table can be either a number 
which is keyed in or a formula which generates a number. 
Every time the command to ‘calculate’ is given, all the 
formulae in the table are re-evaluated. 
Spreadsheet analysis started as an 
aid to cash-flow analysis, but this 
powerful tool has now been | 
generalised and MEMOCALC with 
its special ability to perform 
iterative calculations is invaluable 
in the performance of numerical 
tasks. | 


16K £26.00 + £3.90 VAT £29.90 

32K £43.43 + £6.52 VAT £49.95 

64K £68.70 + £10.30 VAT £79.00 

HRG £34.70 + £5.20 VAT £39.90 

СҮР £34.70 + £5.20 VAT £39.90 
MEMOCALC £26.00 - £3.90 VAT £29.90 
KEYBOARD WITH INTERFACE 

£43.43 + £6.52 VAT £49.95 


realises the ZX81 potential 


y The Memotech approach to microcomputing is to take the well-proven and popular ZX81 as the heart 
of a modular system. This small computer houses the powerful Z80A processing unit and acts as the 
central processor module through which the MEMOPAKS operate. 

Memotech has a reputation for professional quality, producing units which are designed to fit 

perfectly, to look well-balanced, and to work efficiently and reliably. 

The modular approach gives ZX81 owners the freedom to design the systém they really need. 

Furthermore, the intercompatibility of the modules ensures that later additions will click straight in, 

to give you a system that grows with your ambitions and abilities. 

To ensure that your expectations are realised, care is taken at every stage to design features into the 

system to anticipate your frustrations and to forestall them. For example: 

A) Memories are cumulative e.g. 16K and 32K can be added to the MEMOPAK 16K or even to the 

Sinclair 16K RAM pack. 

B) The HRG firmware allows commonly used constructions (such as scrolling, shading and labelling 

graphs), which might otherwise be beyond the user's programming capabilities, to be evoked by a 

simple commands. 

C) The Centronics I/F converts ZX81 character codes into ASCII and extends the print line to the width 

of the printer, still using the LLIST, LPRINT and COPY commands. 

As one example, a system with 16K of memory and MEMOCALC is all that is required to perform 

sophisticated numerical calculations giving the same results as a computer at 10 times the price. The 

problem may be as complicated as a cash flow or production schedule, or as simple as household 

accounts or pocket money budgeting. If the bank manager wants to see the cash flow, then a single | 

print instruction to the Centronics I/F will give a printout which is more than acceptable to any bank. 

The example system which is shown below, on the other hand, would satisfy the needs of someone 

who wanted to enter data via a light-touch keyboard, construct and label graphs, and then copy the 

screen to an 80-column printer. Only 16K of memory is used here but with additional memory, more 

than one video page can be stored. Up to 7 successive pages can be displayed cyclicly to give 

animated displays. 

Looking forward, Memotech will continue to back the ZX81 through 1983 with fast storage devices, 
ressure sensitive electronic drawing boards and more software packs including a wordprocessor, an 

232 interface and a Z80 assembler. 


MEMOPAKS may be ordered by post (cheque, Access/Barclaycard quoting number) or by telephone. 
Please make cheques payable to Memotech Ltd. and please include £2.00 per unit for packaging and 
postage inland (overseas £3.00). 


We want to be sure you are satisfied with 

your Memopak – so we offer a 14-day money 2 
back guarantee on all our products. / 
MEMOTECH LIMITED 

3 COLLINS STREET 

OXFORD OX4 1XL ENGLAND 


TEL. 0865 722102 
TELEX 837220 ORCHID G 


and other 
machines 


WHY NOT KICK OFF WITH 
DATA DRAW CASSETTE 


The pools forecasting program 
using team form to give best selec- 
tions. 

A statistical comparison process 
evolved from a research program 
using 5 years of fixtures and results 
will give you a unique chance of 
scoring. 

This program was proven on cal- 
culator featured on T.V. and in 
press. 


IF YOU PLAY TO WIN send now, 
only £7.50 inc. p.p. to 


Compselect: 

277В Gloucester Road 
Cheltenham 
Gloucester 

GL517AA 


£7.50 


ZUCKMAN 
ZX81 (16K) 
*ALL MACHINE CODE 

(10K) 
*FOUR INDEPENDENT 
GHOSTS 
*HIGH-SCORE 'HALL 
OF FAME' 
*AUTHENTIC ARCADE 
ACTION 
*TITLE/DISPLAY 
MODE 
ONLY £5.95 INC. P&P 


FROGGER 
ZX81 (16K) 

*MOVING CARS, 
LOGS, TURTLES 

*ALLIGATORS, 
DIVING TURTLES 

*FOUR 'SCREENS' OF 
ACTION 

*ALL ARCADE 
FEATURES 

*ENTIRELY MACHINE 
CODE 

ONLY £5.95 INC. P&P 


ЧЁ! XX DRAGON 32 SOFTWARE 22 "w 


GRAPHICS DEMONSTRATOR ......... .ONLY £5.95 
LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING 


DJL SOFTWARE 


DEPT YC, 9 TWEED CLOSE, SWINDON, 
WILTS SN2 3PU 


TRADE ENQUIRIES WELCOME 


128 YOUR COMPUTER, JANUARY 1983 


Linsac's ZX Companion series has received excellent press 
reviews: 


"Far and away the best" — Your Computer 


Thoughtfully written, detailed and illustrated with meaningful 
programs ... outstandingly useful" — EZUG 


"The Spectrum Games Companion' is the latest addition to the 
series and is aimed at the games player and programmer alike. 
Twenty-one games designed specifically for the ZX Spectrum are 
included, with clear instructions on entry and play. Each program 
is explained fully with complete details on how it is designed and 
written. Introductory chapters show how to set up and use the 
Spectrum and how to create your own games. Later sections 
cover number games, word games, board games, simulation 
games, dice games, card 

games and grid games. If 

you want to enjoy your 

ZX Spectrum and learn 

its secrets at the same 

time then this is the 

book for you! 


Bob Maunder is co- 
author of ‘The ZX80 
Companion' and author 
of ‘The ZX81 
Companion’. He is a 
Senior Lecturer in 
Computer Science at 
Teesside Polytechnic, 
holds an MSc degree in 
Computer Science, and 
is a Member of the 
British Computer 
Society, 


The Spectrum Games 

Companion is available 

LINSAC from good book shops, 
or send £5.95 to: 

ONLY LINSAC, (| ) 68 Barker Road, 

£5.95 Middlesbrough, Cleveland TS5 5ES 
— Postage is free within the U.K. — 
add £1 for Europe or £2.50 outside Europe. 


Bob Maunder 


ISBN 0 907211 02 X 


FAST ACTION GAMES 
AMBA FOR THE SPECTRUM 

AND ZX81 
SOFTWARE ALLIN MACHINE CODE 


SUB TRACK (SPECTRUM) Use your wits to destroy the enemy 
submarines with depthcharges, but watch out for their mines and 
their secret weapon. Your ship could be blown out of the water. 24 
game variations. 

TREASURE HUNT (SPECTRUM) Explore one of the 29 mazes in 
search of treasure and grab as much as you can. This game can be 
played with or without moving obstacles; with one player, two 
players in opposition, or two players in partnership; and with part 
or all of the maze invisible. There are 144 variations of this 
fascinating game and even the game selector is fun to use. 
HUNT (16K 2Х81) A ZX81 version of Treasure Hunt with 48 
variations. 

X-MEN (16K ZX81) The only Puckman type game with all of these 
features: true gobbling action, bonuses, arcade type maze, 3 lives, 
graphic display of lives left, 4 monsters, a den, booster buns, high 
score, continuous on-screen scoring. 

SNACKMAN (SPECTRUM) All the features of X-MEN plus 16 
mazes, 10 speeds, and of course, high resolution colour graphics 
and great sound effects. 

UFO (16K ZX81) A fast moving space game, not recommended 
unless your reations are lightning fast. 

TRAP (16K ZX81) You control a growing wall and try to surround 


your opponent (computer or human) before he surrounds you. 12 
variations. 


£4.95 PER GAME ON CASSETTE 


Available from:- 
BUFFER MICRO, LONDON 
PHILLIP COPLEY, OSSETT 
GAMER. BRIGHTON FREEPOST 
GEORGES, BRISTOL {по stamp required) 
MICROWARE, LEICESTER CAMBRIDGE 
SCREENSCENE, CHELTENHAM свз 7BR 


By Mail Order 
Cheque/P.O. To: 
AMBA SOFTWARE 


LET ACORNSOFT OPEN THE 
DOORS TO 
YOUR IMAGINATION 


BBC Microcomputer or Acorn Atom 
Acornsoft is the software 
division of Acorn Computers, 
designers and manufacturers, of the 
BBC Micro and Atom. We know 
better than anyone the capability of 
the machines, we know how 
to get the very best from the 
hardware. And we have 
produced a range of exciting 
games, exacting business and 
useful household software. 
The Biggest Range Available 
Acornsoft software ranges 
from authentic arcade games like 
Snapper to Algebraic Manipulation 
to Desk Diary to other languages like 
FORTH and LISP. Striking colour, 
amazing sound effects and powerful 
graphics are all used to the full. And it 
does not stop there. There is a 
complete range of manuals, 
accessories and plug-in ROMs. 


€ ACORN 
Just clip the coupon or write to 


us and we will rush our catalogue 4A Market Hill, 
absolutely free. Can't wait for the post CAMBRIDGE CB2 31]. 


ADVENTURE 


[303 (9 micro 32k 
Xanadu Adventure 


You've never played an Adventure like this before ! 

You can play it as a normal one-player Adventure or you 
play it with someone else. With two players you take it in 
turns to explore. Each player buys his provisions and 
weapons, and then you can explore, making (and breaking) 
an alliance as you wish. As allies, you explore together 
and your combined strength helps you in fights with. 
monsters. If you're not allies, you can fight one another 
and steal each other's treasures and artifacts. 


Explore the caves and castle of Xanadu: over 100 
locations, lots of treasures and monsters, in different 
places each time you play. High speed save and restore. 
Written in assembler, with highly compressed data for a 
really big and difficult Adventure. 


£7.75 1200 baud cassette. 300 baud available on request. 
Acorn Atom 12K 


Please rush me my free 
literature from Acornsoft. 


Atom CIBBC Please tick 
Name 


ring 01-930 1614 
now! Don't delay — 
do it today. Let Acornsoft help you 
get the best from our machine and | Address 
open the doors to your imagination. 
Acornsoft and Atom are registered | 
trade marks of Acorn Computers Ltd. | 
| 


pes il 


OOGracrs (А&в)` 
SPACE ADVENTURE (Mode 1) Machine Code - (32K) 
Our best selling game for the Atom now re-written and 
enhanced for the BBC. Intriguing mixture af Space 
Invaders, Maze and Adventure. АП m one gamas 
MIDDLE KINGDOM (Mode 7) Basic £ Vachine Code. 
Original real tine adventure with over 300 rooms to find 
and explore. Fight (or avoid!) the many different 
monsters and retrieve the 10 treasures of Нут. 
Choose from 6 different characters and scenarios. 
SPACE INVADERS (Mode 5) Machine Code 
Fast action, full-feature version of this popul 

à ler geus. 
Outstanding high resolution colour graphics plus sound 
REVERS! and СОМОКО (Mode 5) Machine Code. 

/ Response time under one second for the first 3 levels. 
Many features including graphic beard, problem solving, 

7 etc. Both games are very absorbing and challenging. 
GAMES TAPE 1 (Mode 5) Machine Code 
Moving Wall Breakout, Snake and Hunt are fast moving 
addictive games, very colourful. Three quality games 
for the price of one. 

MICRO MAN (Mode 2) Machine Code - (32K) 

Fast moving, excellent colour graphics with sound 
`* NEW * PRO WORD (Word Processor] Package only 
* written In mochine code for speed and versatility. 

С Easy to use with [oll on-screen editing ond fusi 
ation (more useful ond powerful thon à text editor] 
insert, delete, move, copy. varkble tob setting. margins 
plus mony mere features. Complete with instruction ^ a 

7 тоту! SAE for farther details 


Atom Adventure 


Atraditional Adventure in caves and a castle. A best-seller 
from Hopesoft for 15 months. Now only £5.75. 


Pirate Island 


All programs supplied on quality C-15 cassettes. All 
prices are inclusive, no extras. Buy any two cassettes 
and deduct £1 from total. SAE for Catalogue. 


ATOM | software also available. Space Adventure 
levees: Air Strike Only £6 each. $АЕ for details of 
Can you get your treasure back to your ship ? Beware of 
the crocodile and the natives ! Don't dig for treasure till 
you've read the map ! 

*An excellent piece of software": 

Computer & Video Games. £6.75 


HOPESOFT 
Hope Cottage, Winterboume,Newbury,Berks RG16 8BB 


[m EET ER I a 2 гл] 
[mm m EASA) 
moam] 


[А |[в][о] 
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STAR 
SOCCER 


AN EXCITING NEW GAME 
FOR THE ZX81 (16K) 
ALL THE ACTION OF REAL FOOTBALL 


PASS — SHOOT — DRIBBLE — TACKLE 
CORNERS — FREE KICKS — THROW-INS 


YOU PLAN THE MOVES — SEE THE PLAY 
IN HIGH SPEED GRAPHICS 


MATCHES BETWEEN 12 TOP CLUB SIDES 
AND 12 *STAR* WORLD CUP SQUADS 


MORE THAN AN ARCADE GAME 
MORE THAN A SIMULATION 


“А truly original and absorbing game‘ 


ONLY £5.95 


Please make cheques and postal orders payable to: 


Watson Software Services Ltd. 
1, Ivy Cottages, Long Road West, Dedham, Essex CO7 6EL 
Allow 14 days for delivery 


A TOTALLY NEW AND ORIGINAL GAME 
FROM SOFTWARE FARM 
FOR 16K 2Х81 


YOUR MISSION 


To penetrate the Witches Defences, Enter 
her Cavern and Destroy her wicked Heart 


THE WITCHES DEFENCES 


STALAGMITES AND STALACTITES which grow across your path. 
Blast а way through with your Lazer Cannon (but-beware — a surprise 
is in store fore you!). 
VOLCANOES to get past alive — if you can! — an ever increasing 
amount of white-hot Larva to avoid the closer you get to the witches 
cavern. 
VAMPIRE BATS that cling to your ship, making your controls sluggish 
and finally (if you are not careful) dragging you down to your 
destruction. 
CAVE-INS should you hit the side of the cave with your Lazer Cannon 
or Bomb, part of the roof will cave-in on you — the greater the 
landslides to avoid each time!. 
THE NEARER you get to the Witches Cavern, the more of her Defences 
she will throw at you at once, Should you survive all of them (highly 
unlikely) then you must contend with the Witch herself! Avoid being 
turned to stone by her spells while attempting to destroy her wicked 
Heart!. 
*1 or 2 Players 

* Written entirely in Machine Code — * Mystery Score positions to bomb 
* Hall of Fame *5 Skill Levels 

DESTINED TO BECOME A CLASSIC! 


AND ONLY £5.95 


L7 THE SOFTWARE FARM L7 
JE craico FARM, BOTANY BAY, TINTERN, GWENT d 
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SOFTWARE HOUSES, 
WHOLESALERS, DEALERS 


YES. 
WE MANUFACTURE 
CASSETTES 


DUPLICATING — Need 50 — 50,000 
Program Copies within 10 days? 


Short-run in-cassette copying, high-speed volume 
duplicating, with on-cassette body printing, labelling, 
over-wrapping, blister-carding etc. And YES — we 
verify our work — methodically. 


BLANKS — Need any length blank 
cassette for copying or re-sale? 


We manufacture tapes in bulk, with or without boxes, 
as well as our own fully-packaged standard length 
products. 


We use high quality batch certified HM-1260 tape, for 
error-free copies. 


Please ring or write to Nigel Boyle today for full details — all 
enquiries and material treated in the strictest confidence. 


Phone Write to 
01 223 5955 BIBI Magnetics ус 


Freepost ОН 
ВІВІ Magnetics Limited, London ЭЙЕ 
101/105 Plough Road, London, SW11 28J 


No compar, 
Collection Me 


EDUCATIONAL COMPUTING 
з SO much 


а! | Fifty high-quality programs to turn your ZX81 
ies , or Spectrum into a powerful educational tool. 
йе you don't (ven need to know programming. 
ams There are Clear instructions and plenty of tips 
t all р & edvice. Designed to до bayond drill & practice 
work on M the promote learning through interaction & discovery. 


[ 
SPECTRU Includes - 


TORTOISE 
A simplified 
version of the 
famous Turtle 
programme 


CODED MISSILE 
Combines the 
fun of arcade 
games with 
learning 


£5-95 only 


Educare's 


All programs 
fit 1K 
Creative use of 
graphics 


Many innovative |1К PROGRAMS 


Р fe 
2х I ns PRIMARY 
у дос EDUCATION 


includes many 
paperback 110 pages 


games 
plus Spectrum supplement 
Graph-plotter @ Histogram @ Simon-spell © Sketchbuard @ Times-table © Sets 
Series-quiz € XY-coordinates © Count © Equations © Areas & Guess-a-Volume 
Angles @ Upstairs -Downstairs @ Music-notes @ See - saw. Wipe-out @ Spell 
Temperature @ Clock @ Money @ Snake ED CARE 
Mastermind © Number shoot Ө + 26 more 
———— —À — — —À —À — — — — — — 
To: Please send me.......copies Educare's 50] 
1 EDUCARE |! enclose cheque/postal order for £.. "n 
139a Sloane St.i Name l 
London E ОГЛАН $ 
SWIX 9AY 
a ol 


Let your child benefit early - Send now 


1 Address 


PASCAL FOR THE 
ZX SPECTRUM 


Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM 


No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 and 100 (yes 100!) times faster than the equivalent 
programs written in ZX SPECTRUM BASIC. For example, а 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces a program 
which does the same thing in 0.6 seconds! 


NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
Schools and universities. 


NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 


NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report — by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 


Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many vears 
you will find it to be powerful, flexible and very easy to use. 

To top it all, we are offering the package (which includes a 60 page 
manual), for a limited time, to 48K ZX SPECTRUM users at an 
INCREDIBLE price of: 


ONLY £25 INCLUSIVE 


Write for more details TODAY to: 


HISUFT 


60 Hallam Moor 
7 Liden SWINDON 
SN3 6LS 


Tel. (0793) 26616 (Answering machine) 


CRYSTAL MACHINE CODE 
UTILITY PACKAGES 


MONITOR AND DISASSEMBLER: This powerful utility features all standard monitor 
functions plus many extra routines designed by programmers for programmers to make 
this the only monitor you'll ever need. Including one touch ‘keyword’ entry, block print, 
tabulate, copy and verify, stringfind, run with breakpoints, jump relative calculator, 
Hex/ Decimal interconversion, assign to, display and alter CPU registers, a full editor and 
more! (2X-81 LOAD and SAVE at 3 times normal speed.) Runs in 4K on the ZX-81 and 
ZX Spectrum (16K or 48K). 


ZEUS SPECTRUM ASSEMBLER: Zeus is a high speed 2 pass assembler for the 48K 
machine developed from the tried and tested Nascom package. Operating on ALL of 
Zilog's 280 mneumonics the assembler includes many useful facilities, notably a superb 
onscreen editor, auto-ine numbering and full symbol table listing. Included in the 
package is a self contained monitor with routines enabling you to look through and 
modify memory. 


These essential aids for the serious programmer come with their own detailed instruction 
manual for £8.95 each or just £14.95 the pair. 


CRYSTAL GAMES PACKAGES 


MERCHANT OF VENUS (ZX-81 + 16K): This absorbing graphics game combines the 
skill of "Lunar Lander’ as you pilot your freighter above the spaceports of Venus with the 
marker strategy of "Stock Marker. as you wheel and deal in Cyborgs, Robodrones and 
much more! But beware — maintaining your ship is expensive and poor landings will 
cost you heavily in repairs. Start trading today for only £6.95. 


1K GAMES TAPE: Simply the ultimate in 1K programs: 4 flicker-free graphics games all 
with onscreen plus a challenging puzzle to solve. Includes Astravoid, Bomber, Super 
Slalom, Invaders and Dungeon Quest. All 100% machine code for super-smooth, super- 
fast action! Great value at just £4.95. 


Send sae. for our latest catalogue detailing these and much more ZX software 
Please add £0.50 p&p and make cheques POs etc. payable to: 


CRYSTAL COMPUTING 
50 Charles Close, Wroxham, 
Norwich NR12 8TU 


Dealer enquiries welcome. Good royalties paid for good software. 


ATTENTION DRAGON OWNERS 
'S.W. Winter announce the launch of their , 
exclusive new range of Dragon software 


IF YOU WANT: 


*The Latest News on the BBC Micro 
*Top Quality Programs 

*Useful Hints and Tips 

*Honest Reviews 

*Independent Opinions 

*Local User Group Inforrnation 
*Members Special Offers 


THEN YOU NEED: 


ENNS 


The Newsletter of the Independent National BBC Microcomputer 
User Group. 

MEMBERSHIP: £12 for 1 year (£15 overseas) or send £1 and an A4 
size SAE for a sample copy. 


Write to: 
LASERBUG, 10 Dawley Ride, 
Colnbrook, Slough, Berks., SL3 0ОН 


Members in 14 Countries Worldwide 


THE RING OF DARKNESS 
The first fully hi-res graphic adventure game for the Dragon. You 
create your own character and set off across an enchanted land, 
entering towns to buy essential goods and daring the depths of 
vast, monster filled 3D dungeons. Time and experience will lead 
you to discover the secret quest, if you survive. SAVE GAME 
FACILITY. 
£10.00 

DRAGON TREK 
An advanced Star Trek game in hi-res colour. Mixed text and 
graphics, moving klingons, 5 skill levels, onboard computer and 
REAL TIME INTERACTION will have you zapping klingons till 
stardate 2475. 

£6.99 
ARTISTS DESIGNER 
Use the Dragon's powerful hi-res graphics in a truly artistic 
manner. Moving screen cursor, cassette save function and slide 
show. 

£5.99 
THE MINSTREL 
A graphic music sheet and standard musical notation allow you to 
compose masterpieces and save them on cassette. 
ENTERTAINING and EDUCATIONAL. TRO 


PEPPER'S BASIC GAMES — VOLUMES 1 & 2 
A wide selection of entertaining, educating games by Sol Pepper, 
written in Dragon Basic so you can LIST & LEARN. 

£5.99 each volume 


Prices include P&P. 

Make cheques/POs payable to 

S.W. WINTER & CO. LTD. 

101 Westminster Bridge Road, 
London SE1 

Telephone: 01-928 5945 or 01-633 9611 


DRAGON 32's IN STOCK NOW £173.00 + VAT. 
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SPECTRUM 2Х81 
SEVERN SOFTWARE 


«чен 


GRAIL (16K & 48K SPECTRUM) 
Exciting new graphic adventure. Where in the 1000 rooms is the Holy Grail! 
Gather armour and weapons to fight Dragons, Orcs, Wolves. Find Gold and 
Precious Stones to buy strength potions from a Trader. Stairways to all 10 levels. 
Where will the Warp take you to? If you lose, you can watch yourself bleed to 
death! Full M/C sound effects and Save Game facility £4.95 inc 
Also ZX81— 16K version £4.45 inc, 


MINES OF MORIA (48K SPECTRUM) 
A challenging adventure set in the Mines of Moria. Collect as much treasure as 
you can but if you can't remember your route you may never get out! Full graphic 
disolay of each location. Save Game and Reset facilities. £5.95 inc 
Also ZX81— 16K version £4.95 inc. 


SNAPPER (16K —2X81) 
Fast M/C action. Avoid the Snappers and stay alive! Features on-screen scoring 
and automatic restart. £3.75 inc. 


Ф 1K 2X81 owners-send for our list of Fast M/C Games ís.a.e. please) 


@ STATISTICS (16K & 48K SPECTRUM) 

Powerful Statistics Package. Menu-Driven. Features Means, Standard 
Deviations, True Linear Regression, Pearsons Coefficient of Correlation. 
Extensive Data Editing routines. Full Graphic display of data and regression lines. 
Saves named data files. Supports 2Х Printer. £6.95 inc. 
Also ZX81— 16K version £6.45 inc. 


THE M/C MANUAL 
Easy to use (сап be used by the absolute beginner). Fully detailed quide to 2800р 
Codes and M/C Programming, Convenient A4 format. Fully documented tables 
of codes, displacements and number conversions. Easy to follow diagrams and 
routines throughout. 


designed to use not just to read. £2.95 inc. 


Send S.A.E. for full list and prices for Spectrum and 2Х81 software. 
Cheques/P.Os to: 


SEVERN SOFTWARE 
5, SCHOOL CRESCENT, LYDNEY, 
GLOS GL 15 5TA 


"We Guarantee to replace at once any cassette sold by us that fails to load on receipt. 


Professionally Written and Produced 
Software for the Home Computer 

From M. E. Evans the author of the highly 
acclaimed ЗО MONSTER MAZE and 

3D DEFENDER for the ZX81 comes TWO 
GAMES FOR THE SPECTRUM 


3D TUNNEL Available 
(16K & 48K versions on one tape) 
What lies down in the depths of the 
TUNNEL? Flying bats, leaping toads, 
spiders*, and rats* maybe. Perhaps 
more! You will have to avoid the walls 
of the TUNNEL as it weaves up & 
down and side to side to find out. All 
in 3D of course (* not in 16K version). 


ESCAPE (runs in 16k) 


Can you ESCAPE from the maze 
inhabited by 5 hunting Dinosaurs, 
including a Pteranodon that soars over 
the maze to swoop down on you. 

“One of the best and most original 
games we have seen for the 
SPECTRUM so far" SINCLAIR USER. 


Trade enquiries welcome at address below 


NEW GENERATION SOFTWARE 
FREEPOST (BS3433) Oldland Common, BRISTOL BS15 6BR 
(по stamp required in UK) 
or for INSTANT CREDIT CARD sales ring 01-930 9232 
s.a.e. with enquiries please. 


Please send me off 3D TUNNEL / off ESCAPE, 
at £4.95 each (inc p&p and VAT). | enclose cheque/P.O. 


Mr/Mrs/Miss ... 
Address 


post code. 


Үсот 
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Computersmith 


BBC — ACORN ATOM — VIC 20 


BBC SOFTWARE 
GOLFIfor Model В). 

Full colour version with fairway, 
Shot. Stroke by stroke display. 
GUZZLER (for Моде! В) ............................ Н 
Arcade style game including full colour and sound effects. 
COPTER FIGHT (for Model B) norm 
Desert battlefield with convoy 
GAMES PACK 1 (for Model A) 
Three games simulating motor 
Midway and Stuntman) 


VIC 20 SOFTWARE 

MAZMEGOLD (3K or 8K expansion} . 
Guide your intrepid explorer through ti 
collect the gold bags. 

MUD BATH (ЗК or BK expansion) .... e 
A mother's work is never done. Catch the washing as it falis from the washing line 
towards the muddy puddles. 


ACORN ATOM SOFTWARE 
GOLF (for 12K + 12K Atom) ..,....... ds ^ et 
Select your club, drive from the tee and see a map of the hold. Stroke by stroke display. 
9 hole course, score card and comparison with par. Built in problems of slicing, bunker. 
Shots etc. 

DETECTIVE (for 12K + 12K Atom) ........................ eur 
Search the old manor house for clues to the murder. Pian of the rooms and red herrings. 
galore. Record your information on the sheets provided and find the killer. A classic 
whodunnit. 

GUZZLER (for 12K + 12K Atom) ...... Ang а 64.95 
Version of the classic arcade game. Full sound and graphics effects, 


...:65.50 
strength of 


£5.50 
-...£5,50. 


REN o 
‘and motor cycling stunts (Silverstone, 


£4.95 
pillars to 


NOTE: Ай prices are fully inclusive (postage, pecking etc.) Send а cheque or postal 
order (no cash) with your order to: 
(Remember to include your NAME & ADDRESS) 


COMPUTERSMITH 
40 Greenfields Avenue, Bromborough, 
Wirral, Merseyside, L62 6DD. 


SUTTON HOME 
COMPUTER FAIR '83 


at THE CENTRAL LIBRARY 
ST. NICHOLAS WAY, 
SUTTON, SURREY. 
THURS 20TH JAN 9.30-8PM 


FRI 21st JAN 9.30-8PM 
SAT 22ND JAN 9.30-5PM 


Fun for all the family: 
Computers: Magazines: Books 
Programs: Add-ons: Club Stalls: 


DON'T MISS IT: 
ADMISSION FREE 


TRADE ENQUIRIES — 01-661 5027 


H&H 
lel SOFTWARE 


Software for the BBC Computer 
Model B only 

ALPHABETA A complete Word Processing Package with 
instantaneous response. Features include automatic wrapround, 
insert, delete, over-write, title centring, tabs, merging and other 
editing facilities. Up to 224 lines of 80 characters can be produced. 
For longer documents editing between files is possible. Price 
includes a manual and labels for the red keys -£28.50 


BILLIARDS This is a game of skill and cunning. Key in the direction, 
pace and backspin on your cue ball and watch the result. The 
computer does the rest.... ; £8.50 


TESS Are you bursting with imagination or flare for graphic 
designing or just wanting a completely different type of program? 
TESS is for you. Design a shape, choose colours, pattern and 
size, then watch the screen fill with copies of your design inter- 
locking together. Animations are possible, the tape includes an 
оо ЖЕ Жы ЗК дА bed £8.50 


Model A or B (Family games with sound and colour) 


SHAPE and RACE For 6 year olds upwards. In SHAPE, a tracer 
bounces inside a blue box and rebounds off a hidden shape. Can you 
identify the shape before your opponent. The RACE is between a 
hare anda tortoise. First one to the flowers wins. .......... £5.50 
SIGNALS and MAGIC Make up sums to reveal a hidden shape. 
Guess the shape to get bonus points. Complete a magic square to 
get promoted and hear the fanfare. The higher your rank, the better 
the fanfare. 3 levels оЁ4ИНсину.......................... £5.50 


Prices include cased cassette, instructions, postage etc. 
Please send orders and cheques/ PO/Transcash (No. 614 131 707) 


H&H, Dept A, 53 HOLLOWAY, RUNCORN, CHESHIRE. 
For further information please send S.A.E. 


ИИИНИН 


FOR ONE JOYSTICK AND 
INTERFACE MODULE 


BUILT, TESTED & READY FOR USE 


NO SOLDERING, interface module plugs into rear 
connector between ZX and Ram Pack, Printer etc. 


NO SPECIAL PROGRAMMING, Joystick 1 simulates 
cursor movement keys 5 to 8 through interface module. 


IMMEDIATELY COMPATIBLE WITH ALL SOFTWARE 
using the arrow keys for movement. 


TWO JOYSTICKS connect via one interface module. 


EIGHT DIRECTION, SELF CENTRALISING ACTION 
with integral ‘FIRE’ button. 


FREE ‘VIDEO GRAFFITI’ program & full instructions. 
IMPORTANT: Use will not invalidate your Sinclair guarantee. 
FROM: MR/MRS/MISS 


ADDRESS 


SEND C.W.O. To: A.G.F. HARDWARE, Dept. YCR, 
26 Van Gogh Place, Bognor Regis, West Sussex PO22 9BY 


QTY [ITEM [ITEM PRICE [TOTAL 
JOYSTICK 7.54 


INTERFACE MODULE 15.96 | 


ZX Spectrum [ ] 2X81 [ ]Piease tick FINAL TOTAL | 


EDUCATIONAL SOFTWARE ZX81 (16K) 
AND SPECTRUM (48K) 


INTERMEDIATE MATHS 1: 6 teach and test programs. Long Multiplication, Long 
Division, Highest Common Factor, Lowest Common Multiple, Fractions 1 (+ & —), 
Fractions 2 (X& —). 


INTERMEDIATE MATHS 2: 6 teach and test programs. Areas, Perimeters, Simple 
Equations, Percentages, Sets, Venn Diagrams. 


+f INTERMEDIATE ENGLISH 1: Meanings 1, Meanings 2 (harder), Parts of Speech, Proverbs, 
Similes, Anagrams. 


INTERMEDIATE ENGLISH 2: Idioms, Opposites 1, Onposites 2 (harder), Group 
Terms, Odd Word Out, Spellings. 


# “0” LEVEL FRENCH REVISION: 3 teach and test Grammar programs, plus 3 comprehensive 
Vocabulary programs. 


= "07 LEVEL MATHS REVISION: 1 teach and test program, plus 2 programs using generated 


question from the "О" level syllabus. 


PRIMARY ARITHMETIC: Add, Subtract, Multiply and Divide. Numbers are in large size type. 
3 levels. Enter the answer with units first. 


% EDUCATIONAL QUZ: 4 programs for the family. Questions on General Knowledge, 
Reasoning, English and Maths. All questions use RND function 


Mark your order ZX81 or Spectrum. Cassettes marked % are not yet available for the 
Spectrum. + Intermediate English 1 is also available for the 16K Spectrum. 
£4.50 per cassette, or send s.a.e. for catalogue to: — 


ROSE CASSETTES 
148 Widney Lane, Solihull, 
West Midlands LB91 3LH 


Our software has received good reviews in “Your Computer", “Educational Computing” 
and “Sinclair User” and is included in the MUSE Library of educational software. 


INTERNATIONAL CHALLENGE 


x x * VIC 20 + « * 


A programme for your unexpanded Vic 20 


* ++ 3.23 + ++ 
After 25,000 attempts in Sweden, 2.23 is the record 
Can you beat it and become the international master? 
*** RUSH*** 

We have specially imported 1,000 copies of this new and 
original game, which will challenge your memory. Every split 
second is vital when you are chasing that elusive 2.23 record. 
And now we challenge you to take on the Swedes at their own 

game, but in English of course! 
*** BEAT THE RUSH * ** 
Send £6.60 now to; CTS 8, Unit 1, Endeavour Works, 
73a Shenley Road, Borehamwood, Herts. 
Cheques/PO payable to KINGFISHER COMPUTER PROGRAMMES 
The price includes VAT and P&P and official entry forms for this 
unique international challenge. 
eee PS s.. 

Oh yes! When you've beaten the record, there are three further 
levels of play, to really test your memory, and each with its own 
record to break 
«ee DPS. +.. 

And there's a free programme for every 25th order received. 
So don't delay, send today and you could become 
the new European * + RUSH + • + Champion. 


KINGFISHER/CTS 


INTERNATIONAL 
CO-OPERATION 
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HILDERBAY 


SPECTRUM SOFTWARE (48K) 
PAYROLL (50 employees, all tax codes, pay levels, NI 
contributions; Hourly, weekly, monthly; payslips, summary of 
payments; Very easy to use; Amendments to employee details 
very easy right up to the last minute; Can also compute gross pay & 
deductions from net pay). £25. 


STOCK CONTROL (typically 1500 stock lines; prints list of all 
lines, or lines with given codes, orunderstocked lines; locate-by- 
name/add/delete stock line in under two. seconds; prints values of 
stock. Program loads in one minute, data in less than three). £25 


GOLD our best-selling adventure game, now available on the 
Spectrum! £8 


ZX-81 SOFTWARE (16-48K) 
BEAMSCAN. Computers bending moment and shear force diagrams fora simply 
supported beam with 1-99 point, uniform, and uniformly tapered loads. £25, 

TIME LEDGER for up to 17 employees, 200 clients. A great time-saver! £ 15 
OPTIMAX. A powerful linear optimisation program. Up to 75 variables. - => 
constraints. £40 

PAYROLL. Similar to the Spectrum version, but 30 employees. £25 

STOCK CONTROL: about 400 stock lines in 16K, 2000 in 48K) £25 

CRITICAL PATH ANALYSIS, Enter & solve 500-activity network in 16K. Edit 
durations & costs, & repeat £15 

BUDGET. Keeps track of expenses & compares them with budget. 50 headings, 12 
months (1) or 12 categories (II). £15 for budget | & II (together) 
FINANCIAL PACK |. Contains three programs: MORTGAGE, LOAN, VAT. £8. 


GOLD. A tantalising adventure game! £6 


Do your programs load from tape first time, every 
time? If not, you need... 
(1) THE MICROCOMPUTER USER'S BOOK OF TAPE 
RECORDING by Hilderbay Ltd. 
Contents: 
PART | (for everybody; the ‘how to’ part): 
х How your system should work 
**choosing a tape recorder 
¥ testing and adjusting your tape recorder 
#keeping your recorder in good 
condition 
“the selection and care of tapes 
“making reliable recordings 
loading ‘difficult’ tapes 
useful accessories. 
PART II (more for enthusiasts; the ‘why’ part): 
* howa tape recorder works 
* computer cassette interface waveforms 
* stereo heads, azimuth angle error 
¥ miscellaneous tape problems. 


Price £3.15 incl postage; £2.90 from bookshops. Or ask for it at 
your library. 


(2) TEST AND ALIGNMENT CASSETTE:a precision accessory 
which enables you to set up the azimuth angle of your cassette 
recorder head accurately using only a small screwdriver! Azimuth 
error is one of the commonest causes of tape troubles. With full 
instructions. £4.90. 


(3) LOADING AID: if your recorder is basically OK, but you have 
trouble getting the playback level right with tapes from different 
Sources, you need our Loading Aid! Also suitable for checking the 
quality of tapes, detecting and (sometimes) compensating 

for dropouts, etc. With full instructions and hints on tape use. 
£5.95 


(4) TAPE RECORDER aligned and tested for computer use. А 
simple, but satisfactory, machine. £22 + £2 postage 
(All products suitable for most computers) 


SPECIALTAPE OFFER! 
Book + alignment cassette + loading aid for £11.90! 


rs of £22 or over postmarked 


Free program (ZX-81 or Spectrum) with all or 
before 1 February! 

All prices include VAT, Everything post free unless stated otherwise COD orders £2 
extra. Access orders accepted by telephone. 


Hilderbay Ltd 

Professional Software 

8/10 Parkway 

Regents Park 

London NW! 7AA Since 1979 
Tel: 01-485 1068 Tix: 22870 


We have 20 years experience in computers 
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€ VIDEO 


Why should games players have all the fun? 


SUPERPLAN FROM 
VIDEO SOFTWARE LTD 


For 48K ZX Spectrum 
We take ZX computers seriously 


Serious software which you will enjoy using 


With SUPERPLAN you can put 
your ZX Spectrum to serious use 
in the home, school, club or small 
business. 

Create and update an analysis 
Sheet or spreadsheet within the Up to 52 columns. 

Spectr MOIS НАМ; 9 Chart capacity exceeds 40000 
Save the chart on cassette. View it digits. 

using the TV screen as a window. ФЕИ colour display. 

Update it from the keyboard. Print — &"Flashing box" positioning under 
it on your ZX printer (optional). keyboard control. 

We have delayed advertising this @ Arithmetic functions + - * / % 
product until now to ensure (апа one or two тоге). 
availability. 9 Audit trail of all entries. 


ө Machine coded scrolling with 
user variable windows. 


Ф Binary coded decimal arithmetic 
(BCD). 


* Variable column width. 


SUPERPLAN. The complete do-it- 
yourself analysis chart generator 
and processor. £12. 


SUPERPACK 1. Four ready-made 
charts for business — sales 
daybook, purchase daybook, cash 
book and petty cash book. 
Complete with SUPERPLAN 
processor but without the 
generator. 


SOFTWARE LIMITED 


Stone Lane, Kinver, 
Stourbridge, 
West Midlands. 


Tel: 038-483 2462. 


SAE for data sheet. 


Cash with order for immediate delivery. Prices include VAT, P. & P. 


Christmas space action with. . . 


SPECTRUM 
STORM-FIGHTERS 


. . . explosive machine code thrills 


They come from deepest space. 
An alien fleet whose skill is matched only by its ruthlessness. 


They hide and manoeuvre in the cover of asteroid clouds . . . 
showers of cosmic rubble that spell death on collision to the 
commander of the lone space ship that protects Earth. 


You are that commander. 


Your weapon is a twin firing laser canon. Double bolts of pure 
energy that mean instant annihilation to on-target aliens. It's 
responsive. It's fast. But only as fast as you are. 


In one of the toughest challenges available for your Spectrum 
your mission is to destroy the aliens and avoid the asteroids 
before they destroy you. 


Put yourself at the controls. On the thrilling edge of adventure 
- - ће STORM-FIGHTERS await you. 


All machine code action . . . full colour graphics . . . full sound 
sync... progressive difficulty . . . comprehensive scoring... 
high value mother-ship . . . runs automatically on both 16K and 
48K models: 


Available on quality cassette at £4.95 (post free in U.K.) from 


John Prince 
29 Brook Avenue, Levenshulme 
Manchester M19 


YOU 


ADVERTISING 


From the February issue, Your Computer — Britain's 
largest selling home computer magazine is to 
introduce a classified advertisement section. 

The introduction of this section opens up a new and 
exciting opportunity for advertisers to regularly, 
effectively and economically sell their products and 
services to the largest audience of potential customers 
offered by any home computer magazine. P 

It also provides an excellent “shop window'!sfor 
private advertisers who wish to buy, sell or exchange 
equipment with other enthusiast readers of 
Your Computer. 

To place a classified advertisement in Your Computer, 
simply complete and return the order form below. 


RM UU CLASSIFIED J 
COMPUTER RDER FORM 


Classified Rat n Е 
{гу 105 Rater (Min 45 words) — Please insert the following advertisement in Your Computer Classified Section 


prepayable 


LINAGE 


if required is £3.01 
Display — rotes per scc (Min 2scc) £4.50 
Oneinsertion £700 шыгай 
Three Insertions 6. 
Sixinsertions DES | =t | £6.00 
TwelveInsertions. 6. 
nould provide separate | » c | £7.50 
ly reserve space by phone | £9.00 
аугпеп! | J | = р £10.50 


Cheques etc, should be made payable 
to IPC Business Press Limited and 


crossed "& Co" | enclose herewith £12.00 
chequejPO tor 

ғ £43.50 
Please debit my Access/Visa Barclay £15.00 


Cord/American ExpressiDiners Club Inti 
jas below 


ES == 


[ШИ ЕДЕ ADDRESS. 


SIGNATURE 


Post to: 

Sr ror ana Daytimetel.no ... ium A 6 ONE 
Classifled Department, Your Computer, 

Saaran Suton Surey SM2 SAS THIS FORM SHOULD BE RETURNED BY JANUARY 10.FOR FEBRUARY ISSUE PUBLICATION 
(01) 614 4 
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No. of insertions required[ ]Box No. required YES/NO 


NAME (Please include initials) 


Payment by credit card please state address card is registered 


SINCLAIR 
COMPUTERS 


UK prices are shown first. The bracketed prices are export prices which include insured 

air-mail postage to all the countries of Europe including Norway, Sweden, Finland and 
mark. For overseas customers outside Europe an extra £5 Postage per item is 

charged. 

2x81 £43.43 (£52). zx printer £52.13 (£61). zx spectrum 16K £152 (£160). zx spectrum 48K 

£202 (210). zx microdrive n/a (n/a). zx rs232 n/a (n/a). 5 printer rolls £10.43 (£16). 

Ram packs:— 16K £26.04 (£31), 32K £39 (E41). S6K £49 (£51). 

DRAGON 32 £173 


COMMODORE COMPUTERS 
Commodore 64 £299. Vic 20 £130. Kit to allow the use of an ordinary cassette recorder 
£6. Vic 20 cassette recorder £36.50. High resolution graphics £27.95. We stock most 


accessories 
GENIE COMPUTERS 

New colour Genie £173.50, 16K ram card £44. Light pen £15. Accessories for Genie 1 and. 
Genie 2.— EGSO14 32K £189. Disc drives single £199, dual £369. Double density 
converter £72. High resolution graphics £82. Printer interface £36. 


UK101 AND SUPERBOARD 

32 x 48 display expansion kits UK101 £9, Series 1 Superboard £14. 32K memory 
expansion board £60. Cegmon £22.50. Word processor prog £10. Centronics interface kit 
£10. Cased disc drives with DOS single £275, double £415. Stand alone floppy disc 
controller £85. 


PRINTERS 


Buy any of the below and get a free interface kit and word processor program for UK101 
ог Superboard. Epson MXBOFT3 £330. Epson MX8OT3 £310. Epson MX100/3 £429. 
Seikosha GP100A £189. OKI Microline 80 £235. OKI Microline 82A £333. OKI Microline 
83A £446. OKI Microline ВАА £742. 
5V POWER KITS 
Fully stabilised SV computer and TTL power kits. 1.54 £7.83, ЗА £12.17, 6A £20.87 
SHARP COMPUTERS 
We can supply Epson MX80 and MX100 printers to run direct from the М280К (i/o box 
not needed) for £39 plus printer price. We also specialise in interfacing printers to the 
MZBOK, М280А and М2808 both with and without the i/o box. 

SWANLEY ELECTRONICS 

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ. 

Tel: Swanley (0322) 64851 
Postage £1 ол Sinclair products (UK), £3.50 on other computers, £4.50 on printers and 
50р on other orders. Please add VAT to ай prices. Official credit and overseas orders 

welcome. 


Battle of Britain 


By Microgame Simulations for the Spectrum 


One day in summer, 1940. Reports are coming in of enemy 
bomber squadrons crossing the English coast; target unknown. 

How are you to deploy the nine fighter squandrons under your 
command to intercept the incoming threat! 

British and enemy squadron movements are plotted on a superb. 
high resolution secreen map of south east England with 
communications signals presented both visually and in morse 
code. 

Features variable difficulty levels, full control of squadron 
movements, randomly selected targets and bomber routes for 
each game, intelligence reports, refuelling etc. 


A tense game of strategy for one player. 


48K Strategic 
Wargame 


only £5.95 
(inc. p&p) 


73 The Broadway, Grantchester, Cambridge СВЗ 9NQ 


136 YOUR COMPUTER, JANUARY 1983 


From Warp 
Factor Eight 


Lift-off into [> 
43 with H|-STAK 


€ makes your computing easier, faster, 
more reliable, less exhausting and simply 
more enjoyable. 
angles your computer neatly to the 
correct ergonomic position for the most 
efficient keyboard operation. 
provides extra ventilation for hot ZX81's 
and Spectrums. 


instantly applied. 


styled for '83, adds that professional look 
to your set up. 


SPECTRUM 
VIC20 
TRS80 

NEW BRAIN 
JUPITER ACE 


precision injection moulded in quality Etc. 
ABS, non scratch - non slip base. 


= کک کے‎ с = JI 


Order form. Please send me HI-STAK set(s) (at £3.95 per 


set). | enclose cheque/P.O. for, 


Name 


Address 


Post code 


To: Warp Factor Eight, Dept. YC. 
6 Pelham Road, Braughing, Ware, Herts. SG11 2QU. 


PRESENTS SOFTWARE FROM THE SOUTH. 
DRAGON: 
3 STAR TREK 
A full version of this classic game, for the Dragon; features 
Faery Queen, hyperprobe, time travel, tractor beams and 
more! Includes a 16рр Flight manual. 1 Joystick required. 


£6.95" 
7, WIZARD WAR 
The mighty mages of the Tri-suns strive for supremacy in a 
fearsome battle of skill and strategy! Joysticks required. 


£6.95 

VULCAN NOUGHTS AND CROSSES 
Pit your wits against the Dragon or your friends in this three- 
dimensional game of logic! Also features a zero player 
i £5.95 


option. 
GAMES COMPENDIUM 
A selection of games for all the family, including Blackjack, 
Donkey Derby, Kingdom, Noughts & Crosses, Lunar 
Lander and Hunt the Wumpus! £6.95 
BBC MODEL B: 
DRAGON RIDER 
Can you destroy the enemies from the sky before. your fiery E 
steed runs out of puff £6.95 
TANKS! 
Variable wind and terrain make this exciting two-player £- 
game a challenge for everyone £6.95 
All games guaranteed. V.A.T. included in all prices, 
Add £0.50p for p&p. 
Send cheque of P.O. payable to 
SALAMANDER SOFTWARE. 
27 Ditchling Rise, E. Sussex. BNI 4QL. 
Tel: 0273 686454 
Discount for bulk orders and retail: 
send SAE for catalogue. 
Programmers wanted — 
Good Royalties Paid! 


*Special Offer 


DRAGON 


SEA HARRIER 
FLIGHT 
SIMULATOR 


A high resolution Colour Sea Harrier Flight Simulator. 
This program shows you a full colour view of the sky, ground and runway which 
move in 3 dimensions. Using your air speed indicator, artificial horizon and 
compass, all in HiRes colour in the lower part of the display, you must bring your 
Se Harrier into land at Port Stanley runway. 
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SPECTRUM 


VIDEO PACK 


includes all of: — 


; © POLECAT 
maze video game 
* CITY BOMBER 
* BREAKOUT 
* FRUIT MACHINE 
* LUNAR LANDER 
* CRAZY RACE 
* SUBHUNT 
* MISSILE COMMANDER 
* SPECIAL PRICE 


ЕБ. 00 wc! 


FOR ALL 8 


An Unbelievable E 

Video Game from ў Т 

C Tech. If you ч А PANIC 
want the latest in ISLAND 


184 MARKET STREET 
C wk TECHIE st 


Software then this 4 The Standard 
is for you. A Panic Program. : 
The Program begins / has been modified 
with a full colour К Ан; to produce 
KONG jumping A Panic Island, 


i Г), NEN | D а ASTRO BBC 
Sen your sem mat ; ù bur Тени, 22 SCRAMBLE SOFTWARE 
run up the ddr А К 22 / £2.95 


4 1 
avoiding KONG'S v hunt you. While stocks last!! 
borrels to rescue с 


his girl. Г ve ZYX-16K-*81 aes isco i LUNAR 


4 MAGNIFICENT MACHINE CODE GAMES ALL ON TAPE 


SRR " Ei LANDER 
| | SOAAMBLE Жу ** E400.. 
patie Iac Gi INVADERS а“ 59 3 EARLY 


crecer weis | SALARIAS 
SPECTRUM £5-00 | phe c ~~ WARNING 


EE qme ok А £4.00 INC 
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MORE IDEAS ТН, 
MORE PROGRAMS TH/ 
LESS MONEY TH/ 


PROGRAMS FOR EDUCATION, HOME, BUSINESS, AND GAMES - FO 
SINCLAIR, BBC, RESEARCH MACHINES, APPLE, COMMODORE, 
ACT SIRIUS, TRS-80, IBM, ICL, and more each month. . . 


thousandsof ideos— packed 
pages - games, education, 

business software, club news 
andinformation. 


Simply, dial Micronet’s number 


enter your subscriber 
number into the keyboard. A 
‘welcome to Micronet’ you need — or you've fini 
message appears on the ‘downloading’ software to your 
screen. computer's memory = just switch 
You're on-line to one of the off the telephone link at your 


world’s largest databases. keyboard and replace the receiver. 
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ATHINK-TANK. 
A SOFTWARE HOUSE. 
YOU'D EXPECT. 


Whether you bought your computer for 
games, business, or education, you can spend a 
lot of time wondering what to do with it. And then 
spend a lot of money on packaged games and 
applications software. 

NOW you can bring your computer to life — 
economically – by joining the amazing new 
MICRONET 800 service: a vast database with 
hundreds of FREE games, plus business and 
education software, computer news, special offers 
and ‘big prize’ opportunities for you to compete 
against the system – and win! 

MICRONET 800 is packed with ideas and 
information. And there’s no waiting - you get 
programs straight down the phone line! Updates on 
operating systems... school and college programs 


... gobble man... invaders... business 
packages. They're constantly renewed. 

And hundreds of them are free: you simply turn 
on your micro, dial up MICRONET 800 and 
LOAD. 

Sounds expensive? Here’s the surprise! 

All you pay for is a low-cost adaptor (in most 
cases just £49) to link your computer to your 
telephone, plus a MICRONET 800 subscription of 
about £1 per week. Then, via your computer and 
telephone line you will be able to access over 
30,000 ideas-packed ‘pages’ of the MICRONET 
800 service, and call down the software you want 
to your own computer! Look at just a FEW of the 
services already available on Micronet for you to 
call on: 


@ Free Telesoftwore: Indexed by subject ond by 
name of micro, a huge selection соп be loaded 
down onto your computer. Rory 

° secant Lbrory: Schools от 

lleges are already preparing to display programs 
written by students and teachers, so many con 
benefit from them easily ЖР фокс, 

. Guides: Quick-reference guide 
subject and by micro name shows you avai ca 
‘applications software. You can move from the guide 
to further details held on the system if you wish. 

® Demonstrations: Check through the features of 
the software packages that interest you — privately 
and without obligation. Order only if you're sure it’s 
what you need. 


© Purchase ‘Downloadable’ Software: Many 
'telesoftware" programs can be bought from the 
system and loaded down direct to your micro. But 


don't worry = there's plenty of warning if any 
MICRONET service you're planning to use carries a. 
charge. 

© Electronic Мой: A mailbox service on Prestel — 
allows you to exchange messages with other Prestel 
ог Micronet users. Messages оге held securely and _ 
‘only you can collect them. 

© Bulletin Board: For an additional subscription you — 
сап operate your own bulletin board — club news, 
for example, like tips, swap-shop for second-hand 
items and so ae [3 am 

9 Phone-in: If you're away from your computer but 
need to send a message to another Micronet user — 
call the Micronet 800 service by phone and we'll 
send the message for you. 2 

@ Prestol: Over 200,000 pages of information on 
British Telecom's estab service. Facts and 
advice on finance, business, entertainment, features — 


#55 


SOUNDS FANTASTIC? THAT’S JUST THE START! 


MICRONET 800 is a completely new service 
and we'll be adding to it all the time. Find out 


you: return thiscoupon TODAY and we'll send you 
a FREE FACTS FOLDER on Micronet 800 services 


more about what Micronet 800 has in store for and details of how you can join! 


mp —————————————— 


Send to: MICRONET 800, Petersham,House, 57a Hatton Garden, 

London EC1B 1DT. gl 

О Yes, | am interested in the MICRONET 800 service. Please keep me i 
| in touch with developments and send те details of the low-cost 
Micronet 800 adaptor. 


А y X 


laminterested in: 


micronet: 


800 ! “~ 


KA 


Ноте uses [] Business uses [] Educational uses 0 


C ат interested in earning money on software | develop for the system. і 


| Address. 


Telephone 


IT BRINGS YOUR | 
COMPUTER TO LIFE! 


Type of computer. 


لے کے کے @== == SS SS‏ 


A 
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tf ( 
The ZX81 is easily Britain's best selling small computer, and now 
costs an incredibly low £49.95. To celebrate this event, we are 
offering our equally popular FD42 system at an even lower price 
a than before! It converts your ZX81 into a sturdy, 
attractive and professional unit, NOW ONLY £29.95 
with full sized typewrit keyboard. 50 p & p) 
a 1 EO 

ve n 

rd and Case Kit 


о N 
FD42 Keyboa 


14.95 
(plus 80р p&p) 


3 FD42 Keyboard Kit 
4 TURN 
YOUR ZX81 


INTO THIS 
FOR ONLY... 


boost for your 2. 
The basic ZX81 has only 1K of RAM - now you can add on an 
enormous 16K with our FD 16K Memory Module. FD 16K to 

mount on the back of ZX81 or Fuller 


—— (plus 80p p & p) 
FD 16K to fit inside Fuller Case, complete with RAM 


adaptor board. 


Now, the famous FULLER keyboard and case unit has been 
FD 64K to fit inside case (incl RAM adaptor board) х - adapted for Britain's fastest selling colour computer — the amazing 


‹ ZX Spectrum! it has the same high standard as the ZX81 unit, a 
DOT mount оп pack of X81 or PULLER CASE 202.95 tough plastic case encloses the Keyboard, Spectrum P.C.B. апа 
R SOUND E NM а h ian power supply. The Keyboard has 42 keys including all the 
ойо EA Ш a Superb г u Spectrum graphic characters printed on to them, the full travel key 


О your ZX Spe 1! Switches have gold plated contacts and guaranteed life of 105 
Clear, dynamic sound effects will really enhance your enjoyment operations. 
of the new, exciting programs available for the sensational ZX ITS SO EASY TO INSTALL! You simply unscrew the ZX P.C.B. 
Spectrum. Our new sound box comes complete with leads, from its case, screw it to the FD case, and plug in the keyboard. 
volume control and loudspeaker, Just plug it into your MIC input, No soldering or technical knowledge required. 
and it fits neatly onto the back of the Spectrum in a tough, plastic COMPLETE UNIT (plus £2.50 p & p) 


case. = 
KITFORM——— —————— (plus £2.50 p & p) 


CG 
JUST & 


? (plus 80p p & p) 
NEW! Programmable Sound Generator - adds exciting new SPECTRUM Ті ARD 
sounds to the Spectrum range. Fits pe the Fuller case, allowing expansion to the ZX memory 
А c and 1/0 facilities. 
(plus 80p p & p) Бол 
2 SLOTS -95 (plus 80p p & р) 


Ə (plus 80p p & p) 


SIUP Pr 16K Spectrum owners – upgrade to 3 SLOTS 
48K with a Fuller Spectrum Upgrade Pack - complete with SEPARATE S 
| o5 9 volts DC at 2 amps. 
PTT t-39 (Inc på p) Mains either 110v or 240v AC. 
So little software is available for the Spectrum, you could count on 27, ЙҮ СОКЫР 0. .2'amppo 1 hree 13 
Fuller to be one of the first! Startrek, Flight Simulation and Death E о of o @ 2 атр power supplied 
Star, all in attractively packaged cassette form. metres of cable and power jack EE 
5.00 (plus 50p p&p) to fit Spectrum or ZX81. ——— E1 5.95 (plus £1.00 p & p) 
ГР пын am ш am эш See шын шыш umm Ыш 
Please supply the following items: 


eS ae اا د‎ 
a Ss See [и | 
E 


RUM P 


j. 95 (plus 80p p & p) 


MICRO 
SYSTEMS 


TOTAL 


I E Or, please debit my Access/Barclaycard No. 


Name 
[| Address 


[| [| 
[| [| 
[| [| 
I 1enciose cheaue/p.o. O [| 
|| 
y 


Mail to Geers STEM i2 1 Seed 
The ZX Centre, Sweeting Street, Liverpool 2. il SAE f 
Telephone: 051-236 6109 Please send me further details, | enclose O 


Y.C.1.83 
шш шш ша ыш ми эш - ша - тш O | 
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SOFTWARE FOR ВВС 
TRS-80 AND GENIE 
from DAVANSOFT 


Win the Pools? 

With the latest version of D S Peckett's well-known Pools Prediction program. Now 
available for BBC Micro (needs 32K memory) as well as the TRS-80 (LII) and Video 
Genie. 

Program and instructions. £4.95 
Database tape (optional, but £13.60 
holds data on over 6500 matches) 

Program and DB toegther £17.50 
baby PILOT 

Easy-to-use, friendly and very fast version of this important teaching language. 
Normal PILOT commands PLUS arithmetic, graphics, коре and other extra featues. 
baby PILOT (TRS-80 and VG only) 

TRS-80/VG Shift-Lock 

Avoid the irritation of holding-down the shift key to enter lower-case. Adds 2 new 
commands to Level Il BASIC to make the keyboard work like а typewriter, or switch 
back to normal. 

Shift-Lock (must have l'case h'ware) £3.95 
BBC Disassembler i 

Now — A full 6502 disassembler, with automatic labelling, and with the ability to avoid 
data areas, Optional dumps to printer and/or tape for later study, modification and 
LOADing 
BBC Disassembler £5.95 
BBC Character Builder 

Makes it easy to re-define characters for the Beeb's VDU 23, command. Create 
characters on the screen and save them directly as lines of program — essential to the 
keen BBC programmer. 

Character builder £4.95 
BBC Tape-Copy 

Worried that you cannot make safety copies of valuable BBC machine-code tapes? 
This program will back-up any standard format machine-code tape, complete with start 
address, etc. 

Tape-Copy (32K only) £7.50 


All these prices are fully inclusive and are for cassette-based programs only. 


DAVANSOFT 


1 Delapoer Drive, Haverfordwest, 
Dyfed, SA61 1HX 


We are always looking for high-quality programs for TRS-80, VG and BBC computers, 


and will pay up to 3096 royalties for suitable material. Please contact us with your 
proposals or for details of our requirements. 


HOME/ PERSONAL/ BUSINESS/ SCHOOL 


Announcing: 


THE DRAGON 32 
74 


Zî 


Database management Filing System 


The Program — That everyone can use! 


Extensive facilities include Add Records. Change Records. Delete Records. Set up 
Records. Sought Records. Find Records. Calculations. List Records. Print Records. 
Summarised Records. 

Save File on Cassette (up to 500 records). 


The Program . . . comes with comprehensive documentation and is recorded on 
both sides of a computer quality C15 Computer Tape. A demonstration Fle is also 
included on the tape. 


Only £19.95 (fully inclusive) 


Oar Dragon in inchado Mal Lit, Stock Cool ] 
Business Accounting, Вий Accounting, ies and Sutamets 


* Special Offer * 


All six programs £99.95 
Access and Dealer Enquiries welcome 03952 5832 


GEMINI MARKETING LTD 
9 Salterton Road, Exmouth, Devon EX 8 2BR 


SPECIAL 
OFFER 


ON 


ZX-81 4 SPECTRUM 
ADVENTURES 


MINES OF SATURN: — “While piloting a routine orbit of 
SATURN, you are caught up it. a radiation storm which forces you 
into the giant planet's rings. Your energy drained, you make a 
forced landing on the planet surface. Luckily you crash near an 
abandoned mining base and you set off in search of some 
Di-Lithium crystals to refuel your stranded space-ship. Can you 
succeed? 


BE WARNED — THIS IS NOT EASY 

RETURN TO EARTH: — “Having escaped from your previous 
dilemma, you reach Earth Station 1, but fail to make radio contact. 
You effect a safe if harrowing manual docking with the orbital 
station. On entry you find it deserted, and the contro! room 
destroyed. You must explore the station and find some way to 
alert Earth of your predicament, BEWARE, many of the rooms are 
identical, there is extensive damage, and signs of Alien intruders. 
(The sequel to MINES of SATURN). 

SPECIAL XMAS OFFER £7.50. 

FOR BOTH GAMES POST AND PACKING FREE 

{Programs run on 16K & 48K machines. Offer valid till 31st. 
JANUARY 1983). 

Send now for this fabulous offer, double saved on computer 
quality cassettes, and despatched by return of post (Ist. class 
letter), you won't be disappointed. 

PLEASE SPECIFY ZX-81 or SPECTRUM VERSION 

Please make cheques etc. payable to: 


SATURN DEVELOPMENTS LTD 
37 Heol Dulais, Birchgrove, 
Swansea SA7 9LT 


COMING SOON, our exciting 1983 catalogue of Sinclair Software, SAE please. 


uw! ATOM w: 


ALL ACTION PACKED M/CODE ARCADE GAMES 
PROTECTOR £7 


Tha most realistic vernon of the marin Arcade gane 


CENTIPEDE ss 


The frst snd omiy 
fe 


seu: 


д he super етан 
пагон singer, Grow 
R 


cf ihe best versions of 
Saver quie. Eat all the dote 


ALL DK RAM 
PRICES INCLUDE P&P. FAST 2 DAY DESPATCH! 
micromania 
14 LOWER HILL RD. EPSOM. SURREY. 
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y Wiley 


PROFESSIONAL 


VY 


We are pleased to be able to announce the 
first software packages produced by John 
Wiley & Sons Inc. They are designed to 
accompany Computer Titles from the self- 
teaching guide series. 


BOOK/DISC COMBINATIONS 


€ Practical manuals that show you how to 
program your micro for business, learning, 
and pleasure. 

@ Convenience disks that contain all the 
programs and subroutines in the books they 
accompany--error free and ready to run. 
PLUS the Wiley expertise that has helped 
more than a million people learn how to 
program, use, and enjoy microcomputers. 


O APPLE'" BASIC: DATA FILE 


PROGRAMMING SET 
LeRoy Finkel & Jerald R. Brown 


How to program and maintain data files for billings, 


much more. Includes one 574" disk for Apple II™. 
(Requires one 16 sector disk drive, 32K of memory.) 
0471 86836 X £13.50 


Ted G. Lewis 
Covers file merging, data base, word processing, 
payroll, financial analysis, and scores of other 
business applications. Includes one 8" disk for 
TRS-80™ Model Il. (Requires two disk drives, 64K of 
memory.) 
0471 86798 5 £13.50 


catalogs and lists, numerical and statistical data, and 


О THE TRS-80™ MEANS BUSINESS SET 


Professional Software 


buy a computer 


to practice 


О GOLDEN DELICIOUS GAMES FOR THE 
APPLE'" COMPUTER SET 
Howard M. Franklin, Joanne Koltnow, & 
LeRoy Finkel 
Step-by-step instructions for designing game 
programs that turn your Apple II™ into a home 
entertainment center — whether you're a novice, 
intermediate or advanced programmer. Includes two 
5⁄4” disks for Apple II'^, (Requires one 16 sector disk 
drive, 32K of memory.) 
0471 86836 1 £23.70 


FAST BASIC: BEYOND TRS-80™ 
BASIC SETS 

George A. Gratzer with Thomas G. Gratzer 
Learn a streamlined form of BASIC that accelerates 
computations by 3 or 4 times . . . and some functions 
by a factor of 1,000. 

Available in disk or cassette for TRS-80™ Model | or 
Model Il. (requires 32K of memory.) 


00471 87484 1 Model | Disk Set (one 574" disk) 


£13.50 
L10471 86838 8 Model III Disk Set (one 5%” disk) 

£13.50 
[10471 87421 3 Cassette Set for Model | or Model Ili 

£13.50 


TRS-80'^ is a trademark of Tandy Corp. Apple™ is a trademark of Apple Computer, Inc. 


Look for these at your favourite bookshop or computer store. Or, check the sets that 
interest you and write to us at the address below. 


John Wiley & Sons Limited 


Baffins Lane : C ester : 
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Sussex РО19 100 - England 


SOFTWARE PROGRAM 
WRITERS 


If you can fill this space with one of your own 
programs written on one of the following models: 
SPECTRUM ZX81, VIC 20, DRAGON, ATARI, BBC and 
any other makes of home computer, and wish to work 
with one of Great Britain's most progressive companies 
then ring David Heelas, for an early discussion. 


23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk Tel: (0493) 602453. 


tronics 
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4GGwno0ogso9gogaao 
ACORN АТОМ © 


SPECIAL OFFER (While stocks last) (ә) 
Built & Tested ATOMS 
Basic (8K Rom + 2K Ram) £117.50 
Expanded (8K Rom + 12K Ram) £142.50 (О) 
Disk Packs (inc. FREE Buffer Kit) £299.00 
ATOMCALCROM £34.00 
WORD PROCESSOR ROM £26 
FLOATING POINT ROM £20 
ROM SELECTOR BOARD £19.50 
BBC BASIC (phone for availability) 
Full Range ACORNSOFT programs 
BOOKS 
Getting Acquainted with your Acorn Atom ** £6.45 
39 Tested Programsfor the Acorn Atom £6.45 
Atom Magic Book £5.50 (2) 
MODELA £283 
MODEL A (32K) £311 © 
MODELB £347 
DISKS & INTERFACES (phone for availability) 
14Inch Colour Monitor £269 8 
20 Inch Colour Monitor £299 
(< BOOKS BBC Micro Revealed £7.50 
Basic Programming on the BBC Micro £5.95 (ra) 
** SPACIOUS Let Your BBC Microteach you to Program £6.45 
(e) SHOWROOM OPEN MON. to SAT. LEE UB AS KE ESI CREE e 
ram: 1 
*FRIENDLY AND HELPFUL STAFF өче pati aC р са £5.95 
(©) *ЕХРЕВТ ASSISTANCE ALWAYS ON HAND ACORNSOFT programs for the BBC MICRO (S) 
(6) *GOOD RANGE OF COMPUTER BOOKS PRINTERS 
* AFTER SALES TECHNICAL — EPSON MX80 F/T III £359 = 
—EPSON MX8OT IIl £315 
BACK-UP and SUPPORT —SEIKOSHA GP 100A £199 
| e) Printer Leads (BBC/ATOM/NASCOM) £18.50 
NEW AG POWER ( ) 


THE FAMILY COMPUTER TO FIRE 
YOUR IMAGINATION 
Easy to Learn! Easy to Use! 


Colourful! Graphic! Musical! 


Well-made and Designed to Grow! 


СЗ KEY FEATURES 
(О) ** 32K RAM as Standard, Expandable to 64K 
** Display: 
9 colours available. 
(ec) 5 different resolutions from 16 x 32 to 256 x 192. 
** Extended MICROSOFT Colour Basic as Standard. 
(o) Advanced graphics commands set, line, draw, 
circle, paint, print using: 
Advanced Sound 
(=) Full Editing—insert, delete, amend. 
** Professional Typewriter Keyboard 
(>) (Guaranteed for 20 million key depressions). 
** FREE 160 page ‘BASIC’ training manual. 
** Simple ‘plug-in’ Connections for Joysticks, Printer, 
Games, Cartridges and ‘auto-controlled’ cassette. 
** Software on Cartridge and Cassette already 
e available (send for details). 


PRICE ow £199.50 nca. v.a 7 


MAIL ORDER ~ £7 Carriage 
but FREE on cash/cheque orders. 


THINK DRAGON !! 


MICRO POWER LTD. 
8/8a REGENT STREET, 
CHAPEL ALLERTON, 
LEEDS LS7 4PE. 


THINK MICRO POWER!! dc 


(Р)(Е)(О) (G(R/(A ÍMQ9 O CD G ЈО CO C2 CB 
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~electronics__ 


Of all the Spec H/W. 7 

items | have received. 

this one most s А. 

гетии M a 

always use. \ ¢ 

Developed to eliminate tedious swapping of plugs when 

LOADING or SAVING programs on cassette. 

ZX SPECTRUM CONTROLLER: Single switch selection of 

EOM LOAD & AMP modes. Built in amplifier and loud- 
ipeaker boosts Spectrum sound output. Price £14.95 

ei CONTROLLER: Single switch selection of TALK, SAVE, 

CUE & LOAD modes. Built in microphone/speaker for fast and 

reliable program naming and cueing. Price £9.95 


All items in this advertisement can be viewed before buying at the Buffer Micro 
Shop, London, and Jay Dee Communications, Water Street, Port Talbot. 


(е^ 
Ve 212) 


EZS Spectrum 


AVENGER: This all action arcade-style game written in 
MACHINE CODE for the ZX Spectrum is fantastic! You are 
flying over a mountainous planet terrain. Your mission is to 
attack, using lasers and bombs, launch pads, buildings and 
missile silos. Alien craft attack you with missiles; guided 
missiles launched from the ground hunt you out. But what ever 
you do don't hit the atomic power stations!! Continuous 
display of time, score, shields and laser temperature. Five 
levels of play and high scores. 

Price £4.95 inc. Also available for the ZX-81 (16K) at £4.95 inc. 


SPECTRUM GAMES PACK 1 


DESTROYER: Listen to the beeps of the sonar to locate and destroy 
X the submarines before they sink the merchant ships. 
vx С: Steer your icebreaker through thickening pack ice 
^ to pick up survivors. 
us Destroy missile sites while avoiding mines 
and the Creed enemy tanks 
Эби that are out to get 
е ANDROID 2054 ‘the miners before 
(sig быт RESUCE: they are trapped in the 
flooding mines. m=i 
186 St. Helens Ave, 
Swansea, W. Glam. 
Tel: (0792) 


All 

four on 

‘one cassette 

at the incredible 
price of £4.95 inc. 


A E K R 
ACS Software 92 East London Robotics 102  Kayde 120 RO Labs 95 
AF Software 53 Econotech 112 Kempston Micro 90 Redditch Computers 112 
AGF Hardware 133 Educare 130 King Fisher 133 Richard Sheperd 77 
Abacus 11  Eklan Electronics 95 Rose Cassettes 133 
com Computer = cR] Applied 95 

согпзо! 1: pson 19 s 
Adda 105 т bnt 181 SWWinter 181 
Amba 18 £ Level9 125 Salamander 136 
Amber 74  Folkdale 84  Linsac 128 Saturn Developments 141 
Amonen Software 104 Fuller Design 140 Llamasoft Tio Ert n 
Audio Computers Inside Back Hendon Borough of ou ton Tes Sinclair Research 22, 23 
Auto Mata 125 G Sir Computers 106 

G.C.C. 16 M : Softek 100 

B Gemini Software 141 MC Associates 94 Software Farm 130 
Biers 125 Gemini Marketing 10 Ме moe Боа тоа 9 

i Pal lin , 13, oftware Supermarket 
Bibi e O Melbourne House 14,17 Stork Rose 36 
Bridge Software 92 Memotech _ 126,127 Sunshine Publishing 92 
Bug Byte 20,21 H Michael Orwin 74 Superior Software 87 

H & H Software 133 Micro Mania 141 Swanley 136 

с Hewson Consultants 48 Micro Power ~ 124, 144 
ccs 116 — Hilderbay 134 Microware Leicester | ا‎ LD 
Cabel 70  Hisoft 181 Micro Games Simulations 136 Tangerine 60 
Calpac 115  Hopesoft 129 Tarus 112 
Cambridge Micro 68 N Timedate 86 
Campbell 108 National ZX Club 43 Transform 82 
Century Publishing 334 | New Generation 132 Twickenham Computer Centre112 
Chromasonic 32 | JK Software 71 
Cena E ME Software Back сж о у 

ompselect impact Software Oric Products 24,25 Video Software 134 

г is 
comets Banais 05 Intertext 106 Oxford Computer Publishing 86 Visionstore 44,45 
Crea Co a eS P NW 
'omputcrs 181 

TA JK 120 PDQ Software 105 Warp Factor 8 
D J K Greye PSS 18 Маш 
DKtronics Inside Front Cover JRS ‘Software 76,82. Picturesque/ Addictive Gamos z wil йаг Stuart Systems 

43,145 Јаде Computers 15 Pixel Workforce 
Davansoft 141 John Prince 134 Prentice Hall E: 
DJL 128 John Wiley & Son 4,142  PrintAnd Plotter 38 ү 
Downsway 77 Jupiters Micro Computers 8,9 Pro Software 129 Your Computer Classified 
JE = 
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/ МЕМ: 
THE X-ROMCARD 


را 


| FOR YOUR ZX81 


WHAT IS SO SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK? 


THE SPECIAL RAM PACK (16K) is the latest design of its kind, following at least a dozen similar products. It has many of 
the good points of its predecessors, including packs manufactured by Sinclair Research, Memotech, Bygbyte and 
Econotech to cite a few of the best known. 
With the experience we have gained with memories both for the ZX 81 and a wide range of other Micros, we are also able to 
offer some exclusive new features 

THE CASE: The SPECIAL RAM PACK has been designed to overcome the infamous ‘wobbling’ problem associated 
with many other packs, and does not resort to temporary solutions such as Velcro, Blutak, adhesive strip or a huge, unsightly 
case: Tt clamps positively to the ZX 81 by means of a special built in ridge aided by a resilient spring effect in the connection 
socket (see figure 1 

EXPANSIBILITY: The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the 
ZX 81, such as the ZX printer, but it also has the edge over other packs with its expansibility. You will find it ing that 
the keyboard sounder option is already included in the SPECIAL RAM PACK. [t also has expansion pins, ready to receive 
— in the same case — the most advanced add-on ever designed for the ZX 81 — the X ROM CARD (see figure 2) 


WHAT DOES THE X-ROM CARD OFFER? 


1. The X-ROM CARD has a built in autostart ROM. Programs can be run automatically every time the ZX 81 is switched 
on. This will resulr in а huge increase factor for ROM based software, since all software houses are currently very aware of. 
copyright piracy problems. 
2 The X-ROM CARD has a builtin printer interface, necessary if you wish to use a printer other than the XZ printer. This 
is invaluable for any serious applications, including word processing, where careful presentation is of the utmost 
importance 
3. The X-ROM CARD has a built in EPROM burner. This means that you can save Basic or Machine code programs onto 
silicon chips and play them back at any time. 
4. You тау of course buy the X-ROM CARD to use with other Ram Packs such as the Sinclair Ram Pack. However, when 
you purchase the X-ROM CARD with the SPECIAL RAM PACK, you will have the advantage of lower cost, greater 
reliability and neatness, since the whole system is nicely housed within a single case. 

IN CONCLUSION, The SPECIAL RAM PACK, is the best immediate investment for your ZX 81. The availability of 


the X-ROM CARD opens the way to new software development such as languages programming and is the guarantee that 
Your system will never be obsolete. 


© SPECIAL RAMPACK: 
|. € Memory capacity: 16K bytes. 
€ Maximum speed: 200 ns access time. 
© Power requirement: Use exclusively Sinclair PSU. 
ZROMCARD: 
@ Autostart ROM: 4K byte, exchange for 8K bytes and software switch possible. 
isplays memory size, checks for byte “00” (identifies ZX basic) @ 2000Н. 
Loads program if found, checks for byte *C3" and jumps (2000H) if found. 
Checks for presence of ROM in socket n.3 and ROM catalog, displays catalog 
[ if found. Contains also machine code monitor and printer utility. 
i | | € Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM/EPROM. 
` @ Blank EPROM: Use only 2764 — 8K bytes per device — їп socket n.3. 3 > 9V, PP3 size batteries 
\ are needed to burn EPROM. 
| @ Printer connection: 16 pin DIL output, use standard IDC ribbon cable. Outputs include 
da Y^ DO to D7, Strobe, Reset, Inputs include No-fault and Busy. 
||, € Documentation: Schematic diagram included, full listings of Autostart ROM extra 
i (only for X-ROMCARD user, £1.50 + large SAE) 


AUDIO- COMPUTÉRS 


ye" 


END ON SEA ESSEX 555 Té _ 


WHAT IS SO 
SPECIAL ABOUT 
THE 
SPECIAL RAMPACK? 


THE BEST GUARANTEE 
THAT YOUR ZX81 WON'T BE 
OBSOLETE FOR ONLY: 


є 19 95 


including VAT 


IMAGINE — 


mpany brought into being 
top ional 


ZXSPEC ECT 'RUM 


(16K or 48K) 


{00 0% machine code with 12 
dif 
anin and plesk 


‘effects, sound and the fastest, 
- smoothest hi-res graphics ever! 


VIC-20 


(опу memory з ze) 
Tn machine 


Imagine Software 


Masons Buildings, Exch range : Nome a = 
Liverpool, Merseyside EB Address = Fis LE 
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